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PREFACE. 



Agesilaits, king of Sparta, when asked what things boya 
should learn, njplied, " Those which they will practise when 
they become men." As health requires the observance of 
tiie laws inherent to the different organs of the human system, 
so not only boys, but girls, should acquire a knowledge o^ the 
laws of their organization. If sound morality depends . pon 
the inculcation of correct principles in youth, equally so doei 
a sound physical system depend on a correct physical edu- 
cation during the same period of life. If the teacher and 
parents who are deficient in moral feelings and sentiments, 
are unfit to communicate to children and youth those high 
moral principles demanded by the nature of man, so are they 
equally incompetent directors of the physical training of the 
youthful system, if ignorant of the organic laws and the phys- ' 
iological conditions upon whiph health and disease depend. 

For these reasons, the study of the structure of the human 
system, and the laws of the difierent organs, are subjects of 
interest to all, — the young and the old, the learned and the 
unlearned, the rich and the poor. Every scholar, and particu- 
larly every young miss, af^er acquiring a knowledge of the 
primary branches, — as spelling, reading, writing, and arith- 
metic, — should learn the struoCnre of theliuman system, w'^ 
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th*" conditions upon which health and disease depend, as this 
knowledge will be required in practice in after life. 

*' It is somewhat unaccountable," says Dr. Dick, " and not 
a little inconsistent, that while we direct the young to look 
abroad over the surface of the earth, and survey its moun- 
tains, rivers, seas, and continents, and guide their views to 
the regions of the finnament, where they may contemplate 
the moons of Jupiter, the rings of Satiim, and thousands of 
luminaries placed at immeasurable distances, * * that we 
should never teach them to look into tftemseJlves ; to consider 
their own corporeal structures, the numerous parts of which 
they are composed, the admirable functions they perform, the 
wisdom and goodness displ&ycd in their mechanism, and the 
lessons of practical instruction which may be derived from 
such contemplations." 

Again he says, ^^ One great practical end which should 
always be kept in view in the study of physiology, is the 
invigoration and improvement of the corporeal powers and 
functions, the preservation of health, and the prevention of 
disease." 

The design of the following pages is, to diffuse in the 
community, especially among the youth, a knowledge of 
Human Anatomy, Physiology, and Hygiene. To make 
the work dear and practical, the following method has 
been adopted: — 

Ist The structure of the different organs of the system 
has been described in a clear and concise manner. To 
fonder this description more intelligible, one hundred and 
fifty engravings hi|ve be^n introduced, to show the situation 
of the various organs. Hence the work may be regarded 
n elementary tffsatise on anatomy. 
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2d. The functions, or uses of the several parts have been 
briefly and plainly detailed; making a primary treatise on 
human physiology. 

3d. To make a knowledge oP'the structure and functions 
of the difierent organs practical^ the laws of the several 
parts, and the conditions on which health depends, have 
been clearly and succinctly explained. Hence it may be 
called a treatise on the principles of hygiene, or health. 

To render this department more complete, there has been 
added the appropriate treatment for bums, wounds, hemor- 
rliage from divided arteries, the management of persoas 
aBph3rxiated from droy^ning, carbonic acid, or strangling, 
directions for nurses, watchers, and the removal of disease, 
together with an Appendix, containing antidotes for poisons, 
so that persons may know what should be done^ and what 
sJumld not he done^ until a surgeon or physician can be 
called. 

In attempting to effect this in a brief elementary treatise 
designed for schools and families, it has not been deemed 
necessary* to use vulgar phrases for the purpose of being 
understood. The appropriate scientific term should be applied 
to each organ. No more effort is required to learn the mean- 
ing of a proper J than an improper term. For example : a 
cliild will pronounce the word as readily, and obtain as 
correct an idea, if you say lungs^ as if you used the word 
ligJUs. A littlo effort on tlie part of teachers and parents, 
would diminish the number of vulgar terms and phrases, and, 
consequently, improve the language of our. country. To 
obviate all objections to the use of proper scientific terms, a 
Gloasaxy has been appended to the work. 
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The author makes no pretensions -to new discoveries in 
f.hysiological science. In preparing tlie anatomical dcpart- 
meMit, the able treatises of Wilson, Cruveilhier, and others 
have been freely consult<?d. In the physiological part, the 
splendid works of Carpenter, Dungiison, Liebig, and others 
have been perused. In tlie department of hygiene many 
valuable hints have been obtained from the meritorious 
works of Combe, Rivers, and others: 

We are under obligations to R. D. Musscy, M. D., formerly 
Professor of Anatomy and Surgery, Dartmouth College, 
N. II., now Professor of Sur«iery in the Ohio Medical Col- 
lege ; to J. E. M'Girr, A. M., M. D., Professor of Anatomy, 
Physiology, and Chemistry, St. Mary's University, 111. ; to 
E. Hiichcock, Jr., A. B., Professor of Chemistry, Williston 
Seminary, Mass. ; to Rev. E. Hitchcock, 0. 1)., President of 
Amiierst College, Mass., who examined the revised ediiron of 
this work, and whose valuable suggestions rendered important 
aid in preparing the manuscript for the present stereotype 
edition. 

We return our acknowledgments for the aid aflbrded by the 
Principals of the several Academies and Normal Schools, who 
formed classes in their institutions, and examined the revised 
edition as their pupils progressed, thus giving the work the 
best possible test trial, namely, tlie recitation-room. 

To the examination of an intelligent public, the work is 

respectfully submitted by 

CALVIN CUTTEIL 
Warbbn, Mass., Sept. 1, 1852. . 



TO TEACHERS AND PARENTS. 



As the work is divided into chapters, the subjects of* 
which are complete in themselves, the pupil may com- 
mence the study of the structure, use, and laws of the 
several parts of which the human system is composed, 
by selecting such chapters as fancy or utility may dic- 
tate, without reference to their present arrangement, 
•<— as well commence with the chapter on the digestive 
organs as on the bones. 

The acquisition of a correct pronunciation of the 
technical words is of great importance, both in recita- 
tion and in conversation. In this work, the technical 
words interspersed with the text, have been divided 
mto syllables, and the accented syllables designated. 
An ample Glossary of technical terms has also been 
appended to the work, to which reference should La 
made. 

It is recommended that the subject be examined in 
the form of topics. The questions in Italics are de- 
signed for this method of recitation. The teacher 
may call on a pupil of the class to describe the anat- 
omy of an organ from an anatomical outline plate ; 
afterwards call upon another to give the physiology 
of the part, while a third may state the hygiene, after 
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which, the questions at the bottom of the page may 
be asked promiscuously, and thus the detailed knowl- 
edge of the subject possessed by the pupils will be 
tested. 

At the close of the chapters upon the Hygiene of 
the several portions of the system, it is advised that 
the instructor give a lecture reviewing the anatomy, 
physiology, and hygiene, of the topic last considered. 
This may be followed by a general examination of 
the class upon the same subject. By this course a 
clear and definite knowledge of the mutual relation of 
the Anatomy, Physiology, and Hygiene, of different 
parts of the human body, will be presented. 

We also suggest the utility of the pupils* giving 
analogous illustrations, examples, and observations, 
where these are interspersed in the different chap- 
ters, not only to induce inventive thought, but to 
discipline the mind. 

To parents and others we beg leave to say, that 
about two thirds of the present work is devoted to a 
concise and practical description of the uses of the 
important organs of the human body, and to show 
how such information may be usefully applied, both 
in the preservation of health, and the improvement of 
physical education. To this have been added direc- 
tions for the treatment of those accidents which are 
daily occurring in the community, making it a treatise 
proper and profitable for the familt library, as well 
as the school-room. 
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are the characteristics which, in their fullest development in 
man, show intellect and reasoning powers, and thereby in' a 
greater degree exhibit to us the wisdom and goodness of the 
Creator. 

15. Disease, which consists in an unnatural condition of the 
bodily organs, is in most cases under the control of fixed laws, 
which we are capable of understanding and obeying. Nor 
do diseases come by chance ; they are penalties for violating 
physical laws. If we carelessly cut or bruise our flesh, pain 
and soreness follow, to induce us to be more careful in the 
future ; or, if we take improper food into the stomach, we 
are warned, perhaps immediately by a friendly pain, that we 
have violated an organic law. 

16. Sometimes, however, the penalty does not directly fol- 
low the sin, and it requires great physiological knowledge. to 
be able to trace the effect to its true cause. If we possess 
good constitutions, we are responsible for most of our sick- 
ness ; and bad constitutions, or hereditary diseases, are but 
the results of the same great law, — the iniquities of the 
parents being visited on the children. In this view of the 
subject, how important is the study of physiology and hygiene 1 
For how can we expect to obey laws which we do not under- 
stand? 



15. What if Mid of difeate ? 16. Why is th« study of phydology and 
kygietie important? 
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CHAPTER II. 

STRUCTTTRE OF MAN. 

17. In the structure of the human body, there is a union 
i>f fluids and solids. These are esspntially the same, for the 
Dne is readily cnanged into the other. Tlicre is no fl lid that 
docs not contain solid matter in solution, and no soVA matter 
that is destitute of fluid. 

18. In dirtcrent individuals, and at diflerent periods of life, 
the proportion of fluids and solids varies. In youth, the fluids 
are more abundant than in advanced life. For this reason, 
the limbs in childhood are soft and round, while in old age 
they assume a hard and wrinkled appearance. 

19. The fluids not only contain the materials from which 
every part of the body is formed, but they are tlie medium 
for conveying the waste, dcciyed particles of matter from the 
system. They have various names, according to their nature 
and function : as, the blood, and the bile. 

20. The solids are formed from the fluids, and consequent- 
ly they are reduced, by chemical analysis, to the same ultimate 
elements. The particles of matter in solids are arranged 
variously; sometimes in^'irf 5, (threads,) sometimes in lam'i- 
r.cp^ (plates,) sometimes homogeneously, as in basement mem- 
branes. (Appendix A.) 

21. The parts of the body are arranged into Fi'hres^ Fat' 
eic'U'lL Tis'suea^ Or'gans^ Ap-pa-ra'tus-es, and Sifs'lems. 

17. What suVstances enter into tlie structure of the human body ? Are 
they e«sentially the same ? 18. What is said of these substances at differ- 
ent period! of life ? 19. What offices do the fluids of the system perform ? 
20. What is laid of the soKdi ? How are the particles of matter ar- 
raogcd Stt wUds ? 31. Oiv« tn tmngoment of th« parts of the body. 
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22. A FIBRE ia a thread of exceeding fiaeiicss. It is either 
cylindrifonn or Rattened. 

23. A FASCICULUS is the term npplied to several fibres 
united, lis gnneral characteristics are the same as fibres. 

24. A TISSUE ia a term applied to several different solids 
of the body. 

25. An oBGAN is composed of tissues so arranged as to 
form an instrument designed for action. The action sf an 
avfian is called \ls function, or use. 

Examplez The liver is an organ, and the secretion of the 
bile from the blood is one of its functions.* 

26. An APPABATUS is an assemblage of organs designed 
lo produce certain results. 

Example. Tiie digestive apparatus consists of the teeth, 
siomach, liver, &c., ail of which aid in the digestion of food. 
Til 3 
1 * 






Flf. 9. RcimMnu a pfinkin of bnikcB niiiKuIu Itbr* oT inlind Ijfi, (migDilM 

37. The term system ia applied to an assemblage of 
organs arranged according to some plan, or method ; aa tlie 
nervous system, the respiratory system. 

■ '\Vh«ie examples nnil observations kcb givRU or experimcnti 
lupgoiitod, let the pupil mention othor analogous ones. 
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28. A TISSUE is. a simple forni of organized animal uub- 
Mancfl. It is flexible, and formed of fibres interwoven in 
various ways ; as, the cellular tissue. 

29. However various all organs may appear in tbeir struc- 
ture and composition, it is now supposed that they can be 
reduced to a few tissues ; as, the Cel'lu-lar, Ot'sc'ous, Mutfea- 
Jar, Mi^cous, Ner'oous, &c. (Appendix B.) 

30. The cELLiTLAR TISSUE,* now called the areolar tissue, 
consists of small fibres, or bands, interlaced in every direc- 
tion, so as to form a net-work, with numerous interstices that 
communicate freely with each other. These interstices are 
filled, during life, with a fluid resembling the serum of blood. 
The use of the areolar tissue is to connect together oi^tu 
and parts of organs, and to envelop, tx, and protect the ves- 
tels and nerves of organs 

Fig 3 






Flf- 3. Amat*''*'''^^ ^^ O^tttt of Uia ctl ulu umae DutftiifflAd oua howtnd tad 
tbinj diuiMtn. 

Ohservations 1st ^^hen this fluid becomes too great in 
quantity, in consequence of disease the patient labors under 
genera] dropsy The swellmgof the feet when standing, and 
their return to a proper shape during the night, so pften 
noticed in feeble persons, furnish a striking proof both of the 

• TTie Cillular, Seroui, Denfoid, Fibroia, and Jfutout titnu* are 
very generally called meBibrantl. 

28. WbitiaatiMaei 29. Vlliat la said respecting the ttnetim and com 
podtinu or tke variooa organi i Nurae the primary membranea. 30. Do 
•vibe the eelhiUi tiaitis. How are the c«IIb imbedded in eertain tiaraaa t 
(Ht* sbHTTitioD lit, Tolatii* to tha eeUVtlar titma. 
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exWjemee aod pec j ^iantv of thk ^asae, winch allaws the 
fi'/A \o 6ow from cell :o csil, nz^ul it scales in the lower ex- 

2d- The free coniniijny^ctic.D benreen the cells is still 
more remart:ab!e in re^rd to air. Sc^setiiDes, when an ac- 
cidental opening Las beea nnriie from the air-cells of the 
I'jng^ into tJiC cor/icjo'j? cf:';^::ir tis>-.ie, the air in respiration 
hiifi pefKrt rated every part ua::i the wbole hodv is so inflated 
as to occasion s^jtTocation. Butchers otien avail themselves 
of tlw knowledge of th^s fact, and inflate their meat to give it 
a fat apf>earance. 

31, ** Although this tissue enters into the compo^tkm of all 
organs, it never loses its own structure, nor participates in the 
functions of the organ of which .it forms a part Though 
present in the nerves, it does nof share in their sensibility ; 
and though it accompanies every muscle and every muscular 
fibre, it docs not partake of the irritability which belongs to 
ihtmn organs," 

«J2. Hfjvcnil varieties of tissue are formed from the cellular ; 
a«, the Se'rous^ Der'moid^ Fibrous^ and several others. 

WX Tho BEUoiJS TISSUE lines all the closed, or sac-like 
^.ftvitir;« of the body ; as, the chest, joints, and abdomen. It 
not only WmiH the«o cavities, but is reflected, and invests the 
or^i^nnn contained in them. The liver and the lungs are thus 
InvrtKtud. Thin mem!)rano is of a whitish color, and smooth 
on lt« frno Hijrfa(;e«. These surfaces are kept moist, and pre- 
vt*t)Uu\ from fidh(!rinrr by a tefrous fluid, which is separated 
from the blood. The use of this membrane is to separate 
orgjinw, and alwo to facilitate the movement of one part upon 
another, by means of its moist, polished surfaces. 

\W, The DERMOID TISSUE covers the outside of the body. 

Oivo obiierYation 2d. 31. What U aaid of the identity of this ^ssue ? 
82. Name the vuriotion of tiMue formed from the cellular. 33. Where ii 
the aerouf tiaeuc found ? What two office* does it perform ? Give it< 
•truoture. What is the um of this membrane ? 
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It is called the eu'Hs, (skin.) This membrane is continuous 
with the mucous at the various orifices of the body, and in 
these situations, from the similarity of their structure, it is 
difficult to distinguish between them. 

Observations, 1st. In consequence of the continuity and 
similarity of structure^ there is close sympathy between the 
mucous and dermoid membranes. If the functions of the 
skin are distui'bed, as by a chill, it will frequently cause a 
catarrh, (cold,) or diarrhcea. Again, in consequence of this 
intimate sympathy, these complaints can be relieved by ex- 
citing a free action in the vessels of the skin. 

2d. It is no uncommon occurrence that diseased or irri- 
tated conditions of the mucous membrane of the stomach or 
intestines produce diseases or irritations of the skin, as is seen 
in the rashes attendant on dyspepsia, and eating certain spe- 
cies of fish. These eruptions of the skin can be relieved by 
removing the diseased condition of the stomach. 

35. the FIBROUS tissue consists of longitudinal, parallel 
fibres, which are closely united. These fibres, in some situ- 
ations, form a thin, dense, strong membrane, like that which 
lines the internal surface of the skull, or invests the external 
surface of the bones. In other instances, they form strong, 
inelastic bands, called lig^a-ments^ which bind one bone to 
another. This tissue also forms ten'dons^ (white cords,) by 
which the muscles are attached to the bones. 

Observation. In the disease called rheumatism, the fibrous 
tissue is th»» part principally affected ; hence the joints, where 
this tissue is most abundant, suffer most from this affection. 

36. The ADIPOSE tissue is so arranged as to form distinct 
bags, or cells. These contj^n a substance called fat.. This 



•M Describe the dennoid tStsue. What ia said of the ajinpathy between 
tiie functicnB of the skin and mncons membrane ? (Hto another instance 
of the sympathy between these membranes. 35. Of what does the fibrous 
tissue oonsist ? How do these appear in some situations i How in othe^ I 
What tissue is generally affected in rheumatigm? 
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tissue k principally: found beaenth the tk'm, abdominftl mus- 
clea, and around the heart und kidneys ; while none is found 
in the brain, eye, ear, noae, and seveml other organs. 

Observatioix, In those individuals who ere corpulent, there 
is in many instances, a great deposit of this substance. This 
tissue accumulates more readily than others when a peisoo 
becomes gross, and is curliest removed when the system 
emaciates, in acute or chronic diseases. Some of tJie masses 
become, in some insUnces, enlarged. Tiiese enlargementi 
■re called adipoie, or fattn tumort. 
Fig.*. 




fi|.«. 1, ApodoaafthtiillpaMtlHiB. 9,9, S, Mlnuulugi coBUinlat bt. 9, 
A duller of IhBH bap, iBpirmAd uid sugpondod. 

37. The GABTiL ACINOUS TISSUE is firni, smooth, and higlily 
elastic. Except bone, it is the hardest part of the animal 
frame. It tips the ends of the bones that concur in forming 
a joint Its use is to facilitnle the motion of the joinia by its 
smooth surface, while its elastic character diminishes the 
shock that would otherwise be eiJ^erienced if this tissue were 
inelastic. 

M. Dawribe the ulipou t 
■xbt ? Oin obiaTttion in r«g 
MTlilKgiiioiu tiiiua. What u i 
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38. The OSSEOUS tissue, in composition and arrangement 
of matter, varies at different periods of life, and in different 
bones. In some instances, the bony matter is disposed in 
plates, while in other instances, the arrangement is cylindrical. 
Sometimes, the bony matter is dense and compact ; again, it is 
spongy, or porous. In the centre of the long bones, a space 
is left which is filled with a fatty substance, called mar'row. 

Observation. Various opinions exist among physiologists in 
regard to the use of marrow. Some suppose it serves as a 
reservoir of nourishment, while others, that it keeps the bones 
from becoming dry and brittle. The latter opinion, however, 
has been called in question, as the bones of the aged man 
contain more marrow than those of the child, and they are 
likewise more brittle. 

Fig. 5- 




T\g & A aection of tbe iemar, (thiglt-bone.) 1, 1, The extremities, •bowiiif • 
Uiia plate c»f eompoet texture, which covers small cells, that diniinbli in size, but 
Incieue in nuaiber, as they approach the articulation, fi, fi, The walhi of the shaft, 
which an vary Ana and loUd. 3, The caTtQr that contains the marrow. 

39. The MUSCULAV tissue is composed of many fibres, 
tliat unite lo form fasciculi, each of which is enclosed in a 
delicate layer of cell alar tissue. Bundles of these fasciculi 
constitute a muscle. 

Observation. A piece of boiled beef will clearly illustrate 
the arrangement of muscular fibre. 

38. What ia said of the osaeous tissue T How ia the bony matter arranged 
ia diflerent porta of the animal frame 1 What ia aaid of the iiae of marrow ? 
99. or what is the muscular tissue composed 7 How may tbe arrangemen: 
•fmiifciilsr fibre be illustrated T 
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40. The Mucoirs tissue differs from ihe serous by its 
lining all the cavities which communicate with the air. The 
nostrils, the mouth, and the stomach afford examples. The 
external surface of this membrane, or that which is exposed 
io the air, is soft, and bears some resemblance to the downy 
rind of a peach. It is covered by a viscid fluid called mu'cus. 
This is secreted by small gland-cells^ called ejhi-the'li-a^ or 
secretory cells of the mticous membrane. The use of this 
membrane and its secreted mucus is to protect the inner sur- 
face of the cavities which it lines. 

Observation. A remarkable sympathy exists between the 
remote parts of the mucous membrane. Thus the condition 
of the stomach may be ascertained by an examination of the 
tongue. 

41. The NERVOUS tissue consists of soft, pulpy matter, 
enclosed in a sheath, called iieu-ri-lem' a. This tissue consists 
of two substances. The one, of a pulpy character and gray 
color, is called cin-e-ri'tious, (ash -colored.) The other, of q 
fibrous character and white, is named med'ul-la-ry^ (marrow- 
like.) In every part of the nervous system both substances 
are united, with the exception of the nervous fibres and fiiw*- 
ments, which are solely composed of the medullary matte\ 
enclosed in a delicate sheath. 



40. How does the mucous differ from the serious tissue 7 What is 
the appearance of the external surface of this membrane 1 Where is iha 
mucus secreted T What is the use of this membrane ? 41. Of what dues the 
nenrous tissue consiKtT De^critie the two substances that enter into th» 
Qomposition of ttie nervous tissue. 
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CHAPTER III 

CHEMISTRY OF THE HUMAN BODY. 

42. An ULTIMATE ELEMENT is the simplest fono of matter 
with which we are acquainted ; as gold, iron, &c. 

43. These elements are divided into metdllie and 
non'TnetaUic substances. The metallic substances are Po-. 
tas'H'um^ So'di'um^ CaVcirumj Mag'nefsuumj A'lufmin-umf 
Irofij Man'ga-nese^ and Cop'per. The non-metallic sub- 
stances are Oxfy-gen^ Hy'dro'gen^ Car'bon^ Ni'tro'gerij Si'W' 
cuunij Phos'phoT'US^ Sul'phur^ Chh'rinej and a few others. 

44. PoTAsn (potassium united with oxygen) is found in 
the blood, bile, perspiration, milk, &c. 

45. Soda (sodium combined with, oxygen) exists in the 
muscles, and in the same Hiyds in which potash is found. 

46. Lime (calcium combined with oxygen) forms the prin« 
cipal ingredient of the bones. The lime in them is combined 
with phosphoric and carbonic acid. 

47. Magnesia (magnesium combined with oxygen) exists 
m the bones, brain, and in some of the animal fluids ; as milk. 

48. SiLEX (silicium combined with oxygen) is contained in 
the hair and in some of the secretions. 

49. Iron forms the coloring principle of the red globules 
of the blood, and is found in every part of the system. 

Observation* As metallic or mineral substances enter into 
the ultimate elements of the body, the assertion that all min* 
erals are poisonous, however small the quantity, is untrue. 

42. What is an oltimate element? Give ezainples. 43. How are they 
divided 7 Name the metaJlic subBtanccs. Name the non-metallic tubBtancet. 
U. What it'taid of potash T 45. Of soda 7 46. Of lime 7 47. Of magnesia T 
48. Of silez 7 49. What forms the coloring principle of the blood 7 What 
ii Slid of mineral substances 7 

3 
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40, The Mucotjs tisstje differs from ihe serous by its 
lining all the cavities which commnnicate with the air. The 
nostrils, the mouth, and the stomach afford examples. The 
external surface of this membrane, or that which is exposed 
io the air, is soft, and bears some resemblance to the downy 
rind of a peach. It is covered by a viscid fluid called mu'cus. 
This is secreted by small gland -cells ^ called ep-i-the'li-a^ or 
secretory cells of the mucous membrane. The use of this 
membrane and its secreted mucus is to protect the inner sur- 
face of the cavities which it lines. 

Observation, A remarkable sympathy exists between the 
remote parts of the mucous membrane. Thus the condition 
of the stomach may be ascertained by an examination of the 
tongue. 

41. The NERVOUS tissue consists of soA, pulpy matter, 
enclosed in a sheath, called neu-ri-lem'a. This tissue consists 
of two substances. The one, of a pulpy character and gray 
color, is called cin-e-ri'tious^ (ash-colored.) The other, of a 
fibrous character and white, is named med'ul-la-ry^ (marrow- 
like.) In every part of the nervous system both substances 
are united, with the exception of the nervous fibres and fik»- 
ments, which are solely composed of the medullary matte\ 
enclosed in a delicate sheath. 



40. How doei the mucout differ from the serious tissue ? What it 
the appearance of the external eurrace of this membrane T Where is the 
mucus accreted 7 What is the use of this membrane 7 41. Of what ddes llie 
Denrous tissiia consntt? Dcurntie tiie two sulMtances that enter into Uis 
oomposition of Ute uerTous tissue. 
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CHAPTER III 

CHEMISTRY OF THE HUMAN BODY. 

42. An ULTIMATE ELEMENT is the simplest fono of matter 
with which we are acquainted ; as gold, iron, &c. 

43. These elements are divided into metallic and 
nonrmetoMic suhstances. The metallic substances are Po-. 
tasfn-vm^i So'di'um^ CaVd-unij Mag-nefsuum^ A'tn'min-unif 
Iron, Man'ga'fiese, and Cop'per. The non-metallic sub- 
stances are Oxfy^gen, Hy'dro'gen, Car'hon, Ni'tro-gefij SUW' 
cuunij Phos'phor'US^ Sul'phur^ Chlo'rine^ and a few others. 

44. PoTAsn (potassium united with oxygen) is found in 
the blood, bile, perspiration, milk, &c. 

45. Soda (sodium combined with, oxygen) exists in the 
muscles, and in the same Hiyds in which potash is found. 

46. Lime (calcium combined with oxygen) forms the prin« 
cipal ingredient of the bones. The lime in them is combined 
with phosphoric and carbonic acid. 

47. Magnesia (magnesium combined with oxygen) exists 
m the bones, brain, and in some of the animal fluids ; as milk. 

48. Si LEX (silicium combined with oxygen) is contained in 
the hair and in some of the secretions. 

49. Iron forms the coloring principle of the red globules 
of the blood, and is found in every part of the system. 

Observation. As metallic or mineral substances enter into 
the ultimate elements of the body, the assertion that all min* 
erals are poisonous, however small the quantity, is untrue. 

42. What 10 an oltimate element? Give examples. 43. How are tb^y 
divided? Name the metaJlic lubstanccs. Name the non-metallic substancet. 
44. What is taid of potash ? 45. Of soda? 46. Of lime? 47. Of magnesia'? 
48. Of silei ? 49. What forms the coloring principle of the blood ? What 
ie ta&d of mineral substances ? 

3 
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50. OzTGBN is coDtained in all the fluids and solids of the 
body. It is almost entirely derived from the inspired air and 
water. It is expelled in the form of carbonic acid and water 
from the lungs and skin. It is likewise removed in the other 
secretions. 

51. Hydbogen is found in all the fluids and in all the solids 
of the body. It is derived from the food, as well as from \' 
water and other drinks. It exists in the greatest abundance in 
the impure, dark-colored blood of the system. It is removed 
by the agency of the kidneys, skin, lungs, and other excretory 
organs. 

52. Cabbon is an element in the oil, fkt, albumen, fibrin, 
gelatin, bile, and mucus. This element likewise exists in the 
impure blood in the form of carbonic acid gaa. Carbon ia 
obtained from the food, and discharged from the system by 
the secretions and respiration. 

53. NiTBOGEN is contained in most animal matter, but is 
most abundant in fibrin. It is not contained in fat and a few 
other substances. 

Observation. The peculiar smell of animal matter when 
burning is owing to nitrogen. This element combined with 
hydrogen forms am-mo'ni'a^ (hartshorn,) when animal matter 
is in a state of putrefaction. 

54. Phosphobtts is contained in many parts of the system, 
but more particularly in the bones. It is generally found in 
combination with oxygen, forming phosphoric aeitL The 
phosphoric acid is usually combined with alkaline bases ; as 
lime in the bones, forming phosphate of lime. 

55. Sttlphttb exists in the bones, muscles, hair, and nail& 
It IS expelled from the system by the skin and mtestines. 

56. Chlosinb is found in the blood, gastric juice, milk, 
penpiiation, and saliva. 

iO. WhattonidoroKjgenf 51. Of hydrogen 1 58. What ii taid of cw- 
boB f 53. Of nitrogen T How is ammonia formed t 54. What ia aaid of 
f 55. Whatiaaaidofaniphurf 56. Of chlorine 1 
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57. Phoxiikatb elbxents are forms of matter that exist 
m organized bodies in abundance, and are composed chiefly 
of oxygen, hydrogen, carbon, and nitrogen, arranged in dif- 
ferent proportions. They exist already formed, and may be 
separated in many instances, by heat or mechanical means. 
The most important compounds are Al-Mmerty FVhrin^ 
GeVtv-tin^ MufcuSy Fat^ Cafse-ine^ Chonfdrine^ Ladtic acid, 
and Otfma'Zinne, 

56. Albumen is found in the body, both in a fluid and solid 
form. It is an element of the skin, glands, hair, and nails, 
and forms the principal ingredient of the brain. Albumen b 
without color, taste, or smell, and it coagulates by heat, acidSf 
and alcohol. 

Ohaervaiion, The white of an egg is composed of albu- 
men, which can be coagulated or hardened by alcohol. As 
albumen enters so largely into the composition of the brain, is 
not the impaired intellect and moral degradation of the inebri- 
ate attributable to the effect of alcohol in hardening the albu- 
men of this organ ? 

59. FiBBiN exists abundantly in the blood, chyle, and 
lymph. It constitutes the basis of the muscles. Fibrin is 
of a whitish color, inodorous, and insoluble in cold water. It 
differs from albumen by possessing the property of coagu- 
lating at all temperatures. 

Observation. Fibrin may be obtained by washing the thick 
part of blood with cold water ; by this process, the red glob- 
ules, or coloring matter, are separated from this element. 

60. Gelatin is found in nearly all the solids, but it is not 
known to exist' in any of the fluids. It forms the basis of the 
cellular tissue, and exists largely in the skin, bones, ligaments, 
and cartilages. 

fi7. What are proiimate elementi T Do the/ exist ahremi/ fonned in organ- 
ised hodtee T Name the most important compoands. 58. What is said of 
allMimen f Gire obsenration relative to this element. £9. Of fibrin T How 
does aUnimen diibr from fibrin f How can fibrin be obtained f GO. 'What in 
■aid of gelatin f 
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Observation. Grelatinis known from other organic principlei 
by its dissolving in warm water, and forming ^^ jelly .^' When 
dry, it forms the hard, brittle substance*, called glue. Isin- 
glass, which is used m the various mechanical a^rts, is obtained 
from the sounds of the sturgeon. 

61. Mucus is a viscid fiuid secreted by the gland-cells,, or 
epithelia. Various substances are included under the name 
of mucus. It is generally alkaline, but its true chemical 
character is imperfectly understood. It serves to moisten and 
defend the mucous membrane. It is found in the cuticle, 
brain, and nails ; and is scarcely soluble in water, especially 
when dry. (Appendix C.) 

62. OsMAzoME is a substance of an aromatic flavor. It is 
of a yellowish-brown color, and is soluble both in water 
and alcohol, but does not fonn a jelly by concentration. 
It is found in' all the fluids, and in some qf the solids ; as 
the brain. 

Observation. The characteristic odor and taste of soup are 
owing to osmazome. 

63. There are several acids found in the human system ; 
as the A'CeftiCy Ben-zo'ic^ Ox-al'tCy Uric^ and some other sub- 
stances, but not of sufficient importance to require a particu- 
lar description. 

How is it 'known from other organic principles ? 61. What is said of 
mucus ? 62. Of osmasome ? To what are the taste and odor of soup 
•wing ? 68. What acids are found in th« system ? 
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CHAPTER lY. 

THE BOXES. 

64. The bones, are finn and hard, and of a dull white 
color. In all the higher orders of animals, amoiig which is 
man, they are in the interior of the body, while in lobsters, 
crabs, &c., they are on the outside, forming a case which 
protects the more delicate parts from injury/ 

65. In the mechanism of man, the variety of movements 
he is called- to perform requires a correspondent variety of 
ccHnponent parts, and the different bones of the system are 
so admirably adapted to each other, that they admit of nu- 
merous and varied motions. 

66. When the bones composing the skeleton are united by 
natural ligaments, they form what is called a natural skeleton ; 
when united by wires, what is termed an artificial skeleton. 

67. The elevations, or protuberances, of the bones are 
called pro&es^esj and are, generally, the t>oints of attach- 
ment for the muscles and ligaments. 

ANATOMT OF THE BONES. 

68. The BONES are composed of both animal and earthy 
matter. The earthy portion of the bones gives them solidity 
and strength, while the animal part endows them with vitality. 



S4. What is said of the bones ? 65. Is there an adaptation of the bones 
of the system to the offices they are required to perform ? 66. What is a 
natural skeleton ? What an artificial ? 67. What part of the bones ar« 
called processes ? 68—73. Give the structure of the bonea, 68. Of what are 
the bones composed ? What are the different uses qf the component paxte 
ef the bones ? 

8* 
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Experiments, 1st. To show the earthj without the animal 
matter, hurn a hone in a clear fire for ahout fifleen minutes, 
and it hecomes white and hrittle, because the gelatin, cr ani 
mal matter of the bone, has been destroyed. 

2d. To show the animal without the earthy matter of the 
bones, immerse a slender bone for a few days in a weak acid, 
(one part muriatic acid and six parts water,) and it can then 
be bent in any direction. In this experiment, the acid has 
removed the earthy matter, (carbonate and phosphate of hme,) 
yet the form of the bone is unchanged. 

69. The bones are formed from the blood, and are sub- 
jected to several changes before they are perfected. At their 
early formative stage, they are cartilaginous. The vessels of 
the cartilage, at this period, convey only the lymphs or white 
portion of the blood ; subsequently, they convey red blood. 
At this time, true ossification (the deposition of phosphate and 
carbonate of lime) commences at certain points, which are 
called the points of ossification, 

70. Most of the bones are formed of several pieces, or 
centres of ossification. This is seen in the long bones which 
have their extremities separated from the body by a thin 
partition of cartilage. It is some time before these sepamte 
pieces are united to form one bone. 

71. When the process of ossification is completed, there 
is still a constant change in the bones. They increase in 
bulk, and become less vascular, until middle age. In ad- 
vanced life, the elevations upon their surface and near the 
extremities become more prominent, particularly in individ- 
uals accustomed to labor. As a person advances in years, 
the vitality duninishes, and in extreme old age, the earthy 

How ean the earthy matter of the bones be shown ? The animal ? 
60. What is the appearance of the bones in their early formative stage ? 
When does true ossification commence ? 70. How are most of the bones 
fionned? 71. What is said of the TarioTis changes of the bones after 
Msifleation ? 
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vubstance predominates; consequently, the bones an cut* 
.trcmely biittle. 

72. The fibrous membrane that invests the bones is callod 
per^i-ot'te'um ; that which covers the cartilages is called 
peT'i-chon'dri-wii. When this membnuie invests tba ikull, 
it is called ^•i-en^mtim. 

Xig.6. 
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73. The 7XU0STSQU is a firm membrane immediately tn- 
Teedng the bones, ezoept where they aie tipped with cartilage, 
snd the crowns of the teeth, which are protected by enameL 
This mentbraiw has minute nerves, and when healthy, pos- 
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cesses but little sensibility. It is the nutrient membrane of 
the bone, endowing its exterior with vitality; it also gives 
insertion to the tendons and connecting ligaments of the 
joints. 

74. There are two hundred and eight* bones in the human 
body, beside the teeth. These, for convenience, are divided 
Into four parts : 1st. The bones of the Head. 2d. The bones 
of the TVunk. dd. The bones of the Upper Extremities, 
4th. The bones of the Lower Extremities. 

75. The bones of the head are divided into those of the 
£fttt2Z, Ear^ and Face. 

76. The SKULL is composed of eight bones. They are 
formed of two plates, or tablets of bony matter, united by a 
porous portion of bone. The external tablet is fibrous and 
tough ; the internal plate is dense and hard, and is called 
the vitfre-aus^ or glassy table. These tough, hard plates 
are adapted to resist the penetration of sharp instruments, 
while the different degrees of density possessed by the two 
tablets, and the mtervening spongy bone, serve to diminish 
the vibrations that would occur in falls or blows, 

77. The skull ia convex externally, and at the base much 
thicker than at the top or sides. The most important part of 
the brain is placed here, completely out of the way of injury, 
unless of a very serious nature. The base of the cranium, 
or skull, has many projections, depressions, and apertures ; 
the latter affording passages for the nerves and blood- 
vessels. 

* Some anatomists reckon more than this nnmber, others less, fox 
the reason that, at different periods of life, the number of pieces of 
which one bone is formed, varies. Example. The breast-bone, ia 
in&ncy, has eight pieces ; in youth, three ; in old age, but oim. 

74. How many bones in the human body ? How are they divided ? 
75—81. Give the anatomy of the hones of the head, 75, How are the bones 
of the head divided ? 76. Describe the bones of the skull. 77. What 
is the form of the skull ? What does the base of the skull present ? 
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78. The Ixmes of Ibe cramuin are united hf ragged 
edges, called sutfures. The edges of each bone interlock 
wiih each other, producing a union, styled, in carpentry, deve* 
iaiUng. They interrupt, in a measure, the yibiations pro* 
duced by external blows, and also prevent fractures from 
extending as far as they otherwise would, in one continued 
bone. From infancy to the twelfth year, the sutures are 
imperfect ; but, from that time to thirty-five or forty, they are 
distinctly marked ; in old age, they are nearly obliterated. 

Kg. 7. 




1^ 7. 1, 1, Tbe eoNNMl mmra at ttw fiont ftnd upper fut of th« ■kvU, or on- 
afam. 9, TlieMcitui niCiifa on tli» topof th« iikiiU. 8, 9^ TIm IvnlNloidal tutiue 
■t tiie back put of tlie cnnianL 

79. We find as great a diversity in the form and texture 
of the skullfbone, as in the expression of the fiice. The head 
ef the New Hollander is small ; that of the African is com- 
{vessed ; while the Caucasian is distinguished for the beautifiil 
•val fiocm of ihb head. The Greek skuUs, in texture, are 
dose and fine, while the Swiss are softer and moie open. 

98. Ho«r-««tlMboaM of theikuU vmtad? Whftt ai* tbe ums of th* 
•aCnrw ) MoBtimi tlie appoaxaAoe of the sutoret at diffeieiit ages. Whst 
doeeflg.7»pgia«nt? 78. WlMt is aaid leapaetSng Hm fona ead testiwi 
ef the ikttU in dIflMlftt nmtiona ? < 
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SO. In each eak vn four very smoU bones. They ftid in 
hearing. 

81. In the TACE are fotuleen bones, some of vhich serve 
for the attachment of powerful muscles, which are more or 
less called into action in masticating food ; others retain in 
place the soft parts of the face. 

Fig. 8. 




rf.&' l,Tt» fk«lil,Dr bona of' 
lempom] bnu. 4, Tbs crfomatk prouH of Uig Mnponl boiM. A, Tba maUr 
(chMk) bona. 0, Tha nimlor muUluy boM, (nppar Jaw.] T, l^e nmia, iluit 
■■[■nMa Um cavMea of Iba noaa. S, Tba iafttln nulHiiT kOH, (Icvat >«.} 
S, Tba wHr for Iba ara. 

82. The TXU14K has fifty-four bones — twenty-four Riht ; 
twenty-four bones in the ^n'nal Col'umn, (back>bone ;) four 
in the Pel'vit ; the Ster'num, (breast-bone ;) and the Ot Ay- 
oid'et, (the bone at the base of the tongue.) They nre ao 
arranged as to form, with the soft parts attached to them, two 
eavitiei, called the T/tt/rax (chest) and Ab'do'meii. 

80. How msa; bona* In tha m ? 81. Ho* maty bonw in tha Cu* ? 
VtulUthatrnit? EiplainflgS. 82— W. Oitttht uiMt oi uf tftiitiaim 
^ %k* trwA. 82. Bow nun? bonei [n tka trunk i Nuna thnn. Vbat 
lo Qt&f torn bj thnt anvijemtnt ) 
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83. The THOXAZ is' formed by the sternum, in (rout; the 
ribs, at the sides ; and the twelve dorsal bones of the spinal 
column, posteriorly. The natural form of the chest is a cone, 
with its apex above ; but faahion, in many_ mstances, has near- 
ly inverted this order. This cavity contains the lungs, heart, 
and lai^ blood-vessels. 

Hg. e. 
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■Wraon. 3, TIM carlltafs of IhaiUnium. 4, Tha Ant dam] nnebn, (■ bore of 
Um iplBll oolana.l S, Tbe lut doml nndn. 6, Tba flnl rtb. 7, Ita baad. 
S, lu HMk. B, Ila tolHKla. 10, Tlia aaTantli, or Isil Uue lUi. II, T]m CWIU*|* 
oTtlMUlinlrlb. 13, Tta» floatinf ribf. 

84. The STBBNtTH is composed of eight pieces in the child. 
These unite and form but three parts in tbe adult. In youth, 
the two upper portions are converted into bone, while the 
lower portion remains cartilaginous and flexible until extreme 
old age, when it is often converted into bone. 

.65. The BIBS are connected with the spinal column, and in- 
crease in length as far as the seventh. From this they succe** 



aiTely become shorter. The direction of the ribs from above, 
downward, is oblique, aJod their curve diminishes from the first 
to the twelAh. The extonial surface of each rib b conv^c ; the 
internal, concave. The inferior, or lower ribs, are, hpwever, 
very flat. • 

86. The seven upper ribs are united to the sternum^ 
through the medium of cartilages, and are called the tnie ribs. 
The cartilages of the next three are united with each other, 
and are not attached to the sternum; these are called false 
ribs. The lowest two are called ^olin^ ribs^ as they are not 
connected either with the sternum or the other ribs. 

87. The SPINAL coltjsin is composed of twenty-four pieces 
of bone. Each piece is called a verfe^bra^ On examining 
one of the bones, we find seven projections, called processes ; 
four of these, that are employed in binding the bones together, 
are called articulating processes ; two of the remaining are 
called the transverse ; and the other, the spinous. The last 
three give attachment to the muscles «f the back. 

88. The large part of the vertebra, called the body, is 
round and spongy in its texture, like the extremity of the 
round bones. The processes are of a more dense character. 
The projections are so arranged that a tube, or canal, is formed 
immediately behind the bodies of the vertebrsB, in which is 
placed the me'dtd'la spi-na'tis, (spinal cord,) sometimes 
called the pith of the back-bone. 

89. Between these joints, or vertebrae, is a peculiar and 
highly elastic substance, which much facilitates the bending 
movements of the back. This compressible cushion of car- 
tilage also serves the important purpose of difiusing and 
diminishing the shock in walking, running, or leaping, and 
tends to protect the delicate texture of the brain. 

80. How we the ribs, united to the stemum ? 87. Describe the spiiUd 
oeimnTii 88. Oivo the ttructwe of the Tertehnu Whore is the epiiuil 
eord plfteed? 69. What is f laced between each vertebra? What is 
itansot 
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90. A&otber pTovisicoi for the protectitMi of the bnn, 
which bears conTincing proof of the wisdom and beneficeaca 
of the Ciealor, is the antero-posterior, or forward and baclt 
ward curve of the epioal column. Were it a straight column, 
Btanding perpendicularly, the slightest jar, in walking, would 
cause it to recoil with a sudden jerk ; because, the weight 
bearing equally, the spine would neither yield to the one «d« 
nor the other. But, shaped as it is, we find it yieltUng in th* 
direction of the curves, and thus the force of the aboci. ia 
difiiisad. 

Tig. 10. Fig. II. 
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Obsenalion. A good idea of the structure of the vertebra 
may be obtained by examining the spinal column of a 
domestic animal, as the dog, cat, or pig. 

91. The PELVIS is composed of four bones; tbe two tn- 
nom-^iM'ta, (nameless bones,) the lafcrum, and the todcyx. 

92. The INNOUINATITH, in the child, consists of three pieces. 

90. Wliat ii wid of th« cuttm of tliii ipinKl colamn? Vlut U 
npTMmtKl bj flg. 10 ; Bj flg. 11 ? How un th* itnietma of tha Tortcbn* 
b* Men i 91. Of how vtxaj bouM U tha pelrii tompoiad ? 92. What is 
•aid of tba taandnataB) In tba ebOd} 
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11i«ae, in the adult, become united, and coDstitute but one 
bone. In the sides of these bones is a. deep socket, or 
depression, like a cup, called the ac-e-tab'v-lum, in which the 
round head of the thigh-bone is placed. 

93. The sACBiTH, bo catleti because the ancients offered it 
in sacrifices, is a wedge-shaped bone, that is placed betweea 
the innominata, and to which it is bound by ligaments. Upon 
its upper surface it connects with the lower vertebra. At its 
inferior, or lower angle, it is united to the coccyx. It m 
concave upon its anterior, and convex upon its postenor 
surface. 

Kg. 13. 




nlnnla. il,Tli*vcli at 



94. The COCCYX, in infants, consists of several pieces, 
which, in youth, become united and form one bone. This is 
the terminal extremity of the spinal column. 
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CHAPTER V. 

ANATOMY OP THE BONES, CONTINUEL 

95. The bones of the upper and lower limbs are enlarges 
at each extremity, and have projections, or processes. To 
these, the tendons of muscles and ligaments are attached, 
which connect one bone with another. The shafl of thesD 
bones is cylindrical and hollow, and in structure, their exterior 
surface is hard and compact, while &e interior portion is 
of a reticulated character. The enlarged extremities of the 
round bones are more porous .than the main shall. 

96. The UPPER extremities contain sLxty-four bones — 
the Scaj/u-la^ (shoulder-blade ;) the Clav'i'cle^ (collar-bone ;) 
the HufmeT'USj (first bone of the arm ;) the Ul'na and Ra'dU 
tw, (bones of the fore-arm ;) the Car'ptis, (wrist ;) the Met-U' 
car'pus^ (palm of the hand ;) and the PJia-lan'ges^' (fingers 
and thumb.) 

97. The CLAVICLE is attached, at one extremity, to the 
sternum ; at the other, it is united to the scapula. It is shaped 
Like the Italic f. Its use is to keep the arms from sliding 
toward the breast. 

98. The SCAPULA is situated upon the upper and back part 
of the chest. It is flat, thin, and of a triangular form. This 
bone lies upon and 4b retained in its position by muscles. By 
their contractions it may be moved in difierent directions. 

99. The HUMERUS is cylindrical, and is joined at the elbow 
with the ulna of the fore-arm ; at the scapular extremity, it is 

0&— 104. Oivetheanatom^of the bontt of the upper extrtmiHei. 05. Qiy 
the ttraetnro of the bones of the extremities. 96. How many bones iii 
the upper extremities ? Name them. . 97. Oiye the attachments of thA 
elaticle. What is its use ? 98. Describe the scapula. How is it ve» 
Isiaed in ite pontioa? 90. Oeicnhis the humerus. 
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lodged in the glenoid cavity, where it ia aurrounded hj I 
membranous bag, colled the capstdar Ugamertt, 




nna. 1, Tlialu(s,nnnil bsid that lipla«d >■ 
to wbkb muKlm arc uuckML S, A pu o«Wt 
iHi, caltod tiM InMrng] elbair. 7, Tli> vUc»> 



F1(.U: I, TlHilnnorilielni 
tbg ilanaJd a*lt|'. 3, 4, Procaoa 
(^kd Uie snarnal elbow. B, A pr 
lltlBt •arttxn upon wliteh ilia nlni rolli. 

Rl. lii 1, Jht tiaij of Uw aim. I, Tbg abiR of Ibe ndlni. 3, Tba nppiT 
wikuliUan dTUm ndim ud nliu. 4, AitloiMlliif divi^Jn wtalcta tba hiwar 
•ktrenli; oT tba buinsnii la plaead. E, Uppor annmli]' of the uliu, callnif tbt 
nlasnson proeavi, wblcb fonna Iba point of tba elbow- 6, Spaca batwaen the ndUia 
■adclu.mied b]i Uw iBUrranlntllpjiiaai. T, BgtiiLd p t c e — nf 16« ulna. 9, Bor- 
lUt of tba ndini uid Itaa ulna, w^ia Ibaj uUuilW viUi Iba boaaa of tte wriaL 
ff, BqMd pr e e aM of tba ndliu. 

.100, TIm tuu .articulates with die humerus at the elbow, 
Knd Ibnns a parfect hinge^jgint. This bone is aituatod on tba 
inner vde of tba fine-arm. 

VhttUTiprMraUdb<rCi.U> BrVU? 106. bMuibi tha ola*. 
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101. Ths BADius articulates with the bones of the 'carpus,' 
(tnd forms the wrist-jomt This bone is situated on tlie out- 
side of the fore-ann, (the side on-which the thumh is placed.) 
The ulna and ladius, at their extremities, articulate with each 
other, by which union the hand is made to rotate, permitting 
its complicated and varied movements. 

102. The ciKpns is composed of eight bones, ranged in 
two rows, and so firmly bound together, as to permit only & 
■mall amount of movement. 



Kg. IS. 



Pig. 18. 




Fl(. li. D, Thg oliw. a. The ndini. ■, Tlu •npboJd bon*. L, Tba Hnttinii 
bone. c,Tliauineirotin ban*. P.Tlis plilftiniit»ne. TbcHlbur Ibm the Bniraw of 
atpalboMi. T, T, Tba tnpgilumsnillnipeialil bono. K, The « miifiiuni. u, Th* 
tmciftmi-bOR*. TIwh roui form Uia •ecund row of cupal bone*. 1, 1, 1, 1, 1, Tlw 
maucarpal bonei of (ba Ihumb udfioien. 

ri(.l& 10, 10, 10, TbanaUCBTfialbanaaof tbclmnd. 11, II, FCntnDseoT IIb- 
fac-bone*. 19, lS,BacoDd lufa of llDfer-lxnwa. 13,13, TUid rutaorilllfar-teBtrb 
14,19, BOMttrtlMUiuoib. 

103. The HETACAKms is composed of five bones, upon four 
of which the first range of the finger-bones ia placed ; and 
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upon the other, the fir&t bone of the thumb. The five meta* 
carpal bones articulate with the second range of carpal bones. 

104. The PHALANGES of the fingers have three ranges 
of bones, while the thumb has but two. 

Ohservation, The wonderful adaptation of the hand to aU 
the mechanical offices of life, is one cause of man^s superior- 
ity ovet the rest of creation. This arises from the size and 
strength of the thumbs, and the different lengths oi the fingers. 

105. The LOWER extremities contain sixty bones — • the 
Fefmur^ (thigh-bone ;) the Pu'tel'la^ (knee-pan ;) the Til/i^a^ 
(shin-bone ;) the Fib'u-la, (small bone of the leg;) the Tar'sus^ 
(instep ;) the Met-a-tar'sus^ (middle of the foot ;) and the PAo- 
lan'ges^ (toes.) 

•106. The FEMUR is the longest bone in the system. It 
supports the weight of the head, trunk, and upper extremities. 
The large, round head of this bone is placed in the acetabu* 
lum. This articulation is a perfect specimen of the ball and 
socket joint. 

107. The PATELLA is a small bone connected with the tibia 
by a strong ligament. The tendon of the ex'tens'&r muscles 
of the leg is attached to its upper edge. This bone is placed 
on the anterior part of the lower extremity of the femur, and 
acts like a pulley, in the extension of the limb. 

108. The TIBIA is the largest bone of the leg. It is of a 
triangular shape, and enlarged at each extremity. 

109. The FIBULA is a smaller bone than the tibia, but of sim- 
ilar shape. It is firmly bound to the tibia, at each extremity. 

110. The TARSUS is formed of seven irregular bones, which 
axe so firmly bound together as to permit but little movement. 



104. How many ranges of bones have the phalanges ? 105 — 112. Gum 
the anatomy of the bones of the lower exiretnitiea, 105. How many bones 
in the lower extremities ? Name them. 106. Describe the femur. 
107. Describe the patella. What is its function ? 108. What U the 
largest bone of the leg caUed ? What Is ito form ? 109. What is said 
9i the fibula ? 110. Describe the tarsus. 




Fl*. IT. 1, TIM ■btft at tb« fenu, <thlili4iiiH.) fi, A [*4«il(>o, u1l«il Uh 

nvtlor, ta wblcb lbs Iuka nuiclu of Lha hip m attached. 3^ Tbfl head of Iba r*. 
BBT. 9, Tba eitemal ptnjKtloa oT the fBinur, caired t1i« eiIeitiiiI condyle. S, Ths 
iBlem] pnjKtloii, called ths Inlemi] condyle. T, The njil^ce of tbe lower eilteiD. 
tty of Um fiiranr, Ihit utlculiin with Uie libit, and upon whlcli ibg pHteHa elldeL 

ni^ IB. 1, Tbo Ubii. S, Tbe flbula. 8, Tbs apics betwKn lha two, fllkd irllh 
tk* Intn-IMKOIU ItmnKnl. 6, The jandloD of Ibe llbla and Hbula at their up|ier 
•nrunlt)'. S, Tba ailemal malleolar pteceM, tailed Ow sitemgl inkla. ), TiM 
bwnid millMilir proem, mlled tbe InUmiU >R)ile. 4, Tbs nrfaea of the tower 

T, Tba DiifHi eitcaiulty ef tlia tibia, upon wtaleb tba lower aitremitr of Ibe famV 



BzpUin <g. IT. Ezpliinflg. IS. 
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111. The HETATABSAL boncB ore five in number. Thej 
articultite at one extremity with one range of taisal bones ; a 
the other extremity, with the first range of the toe-bones. 




Observation. The tarsal and metatarsal bones are united 
BO as to give the foot an arched form, convex above, and con- 
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cave below. This structure conduces to the elBSticit]^ of the 
step, and the weight of the body is tmnamitted to the ground 
by the spring of the arch, in a manner which prevents injurjr 
to- the numerous organs. 

112. The PHALANGES (fig. 19) aie composed of fourteen 
bones ; each of the small toes has tliree ranges of bones, 
while the great toe has but two. 

113. The JOINTS form an interesting part of the body. Id 
their construction, every thing shoivs the regard that has been 
paid to the security and the faciliiy of motion of the parts thus 
connected together. They are composed of the extremities 
of two or more bones, Car'ti-Iages, (gristles,) Sgn-o'vi-td 
membrane, and I/i^tMnenU. 



Fig. 21. 



Fig. 22. 




mioaai 
Plf. 93. A TCRlCsl IHtloIl 
S, Tb* UUb. 9, 4, Tha Ilimni 
U. Til* c«ULa(» of a* f 



114. Cahtilaob is a smooth, solid, elastic substance, of a' 
pearly whiteness, softer than bone. It forms upon the articu- 

112. Deicribc the phalanges. 113—118. Giv* Hu anaiimy of tht joinU 
Hi. What ii laid of the joint*? Of nhat are the joint* compoaed 
What ii iUnitiatad by flg. 21> Bj fig. 22? lU. D«Am saitiUg*. 
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Ibf surfaces of the bones a thin incruatRtion, not more than 
the sixteenth of an inch in thickness. Upon convex surfaces 
it is the tliickest in the centre, and thin toward the circum- 
ference ; while upon concave surfaces, an opposite arrange- 
ment is presented. 

115. The BTHDVtAi. UEMBRANE IS a thin, membranous 
layer, which covers the cartilages, and b thence bent back, 
or reflected upon the inner surfaces of the ligaments which 
surround and enter into the composition of the joints. This 
membrane forms a closed sac, like the membrene dial Knes 
AQ egg-shell. 

Kg. 2S. Fig. M. 





e, Tba lonr •> 

Fi(. M. a, 3 



tartoT IlfuuMof Uw kBM.jAint' 1, Tli« Wodai «f ika niMla 
. !, Tha puelli. 3, Ttaa uurior Ilfnment of tbg paUllii, DM! 
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' 116. Beside the ajmovial membrane, there are numerous 
■mailer sacs, called hir^ta mu-eo'tiB. These are often aaso- 
ciated with the articulation. In structure, they are analogous 
to synovial membranes, and secrete a simi/:ir fluid. 



Whitbnpntmtadbjag. 21? Bjflg.MI 
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117. The LIGAMENTS are composed of numerous straight 
fibres, collected together, and arranged into short bands of 
various breadths, or so intenvoven as to form a broad layer, 
which completely surrounds the articular extremities of the 
bones, and constitutes a capsular ligament. These connect- 
mg bands are white, glistening, and inelastic. Most of the 
ligaments are found exterior to the s3moYial membrane. 

118. The bones, cartilages, ligaments, and synovial mem- 
brane are insensible when in health ; yet they are supplied 
with organic nerves, as well as with arteries, veins, and 
lymphatics. 

OhtervaMon, The joints of the domestic animals are similar 
in their construction to those of man. To illustrate thk part 
of the body, a fresh joint of the calf or sheep may be used. 
After divesting the joints of the skin, the satin*like bands, or 
ligaments, will be seen passing from one bone to the other, 
under which may be observed the membranous bag, called the 
ci4)sulaT ligament This is very smooth, as it is lined with 
the soft synovicd membrane, beneath which will be seen the 
^ cartilage, that may be cut with a knife, and under ^lis the 
rough extremity of the ends of the bones. 

117. Of what are ligaments composed ? What is the appearance of 
^eae bands ? Where are they found ? 118. With what vessels are the 
eartilages and ligaments supplied ? How can the structure of the joints 
be iwplafnad ? 
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CHAPTER VI. 

PHYSIOLOGY OP THE BOXES. 

lis. The bones are the framework of the system. By 
tlieir solidity and form, they not only retain every part of the 
fabric in its proper shape, but afford a firm surface for the 
attachment of the muscles and ligaments. By means of the 
bones, the human frame presents to the eye a wonderful 
piece of mechanism, uniting the most finished sjrmmetry of 
form with freedom of motion, and also giving security to 
many important organs. 

120. To give a clear idea of the relative uses of the bones 
and muscles, we will quote the comparison of another, though, 
as in other comparisons, there are points of difference. The 
'^ bones are to the body what the masts and spars are to the 
ship, — they give support and the power of resistance. The 
muscles are to the bones what the ropes are to the masts and 
spars. The bones are the levers of the system ; by the 
action of the muscles their relative positions are changed. As 
the masts and spars of a vessel must be sufRciently firm to 
sustain the action of the ropes, so the bones must possess the 
same quality to sustain the action of the muscles in the 
human body." 

121. Some of the bones are designed exclusively for the 
protection of the organs which they enclose. Of this number 
are those that form the skull, the sockets of the eye, and the 
cavity of the nose. Others, in addition to the protection they 
give to important organs, are useful in movements of certain 

119—128. Give the physiology of the bonet, 119. How may the bones be 
eonsidered ? 120. To what may the bonet be compared ? 121. Qiye the 
diffBceat oiAcea of the bonet. 
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kinds. Of this class are the bones of the spinal eohumi, «ai 
ribs. Others are subservient to motion. Of this class aie tho 
upper and lower extremities. 

122. The bones are subject to growth and decay ; to re* 
moval of old, useless matter, and the deposit of new particles^ 
as in other tissues. This has been tested by the following 
experiment Some of the inferior animals were fed with food 
that contained madder. In a few days, some of the jm»iwmJb 
were killed, and their bones exhibited an unusoally reddish 
appeamnce. The remainder of the animals were, for a few 
weeks, fed on food that contained no coloring principle. 
When they were killed, their bones exhibited the usual color 
of such animals. The coloring matter, which had been de* 
posited, had been removed by the action of the lymphatics. 

123. The extremities of the bones that concur in forming 
a joint, correspond by having their respective configuratioor 
reciprocal. They are, in general, the one convex, and tl'ia 
other concave. In texture they are porous, and c<Hiseqiif At- 
ly more elastic than if moro compact. These are covered 
with a cushion of cartilage. T*he elastic character of ihese 
parts acts as so many springs, in diminishing the jar which 
important organs of the system would otherwise receive. 

124. The synovial membrane secretes a viscous fluid, 
which is called Byn-o'vi'a. This lubricating fluid of tiio joints 
enables the surfaces of the bones and tendons to move smooth* 
ly upon each other, thus diminbhing the friction conaeqaent 
on their action. 

Ohseroations. Ist. In this secretion is manifested the akill 
and omnipotence of the Great Architect ; for no machine of 
human invention supplies to itself, by its own operati<ms, the 
necessary lubricating fluid. But, in the animal frame, it la 



122. What is said of the change in hones ? How was it proyed tha| 
there was a constant change in the osseous fahri; ? 123. What is said of 
the extremities of the bones that form a joint ? I'/L What is synovia ? X|| 
? What is said of this Inhrieating fluid } 



to 
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npfilM in proper quantities, tuid applied in the proper placet 
and a/L the proper time. 

2d. In some coses orinjnry and disease, t!ie synortal fluid 
IB secreted in largo quantities, and distends the sac of the 
jtHDt -This aifection ia called dropsy of the jwnt, and occuia 
tn<Mt frequently in that of the knee. 

125. The function of the ligaments is to connect and bind 
together the bonea of the system. By them the small bones 
of tlie wrist and foot, as well as the large bones, are as se- 
curely fastened ns if vntaiiicd by clasps of stee!. Some of 
them are situated within the joints, like a central cord, oi 
pivot, (3, fig. 26.) Fome suvround it tike o hood, and con- 
tain the lubricating sytiovid fluid, (8, 9, fig. 25,) and some in 
Ae form of bnnds at the s;d», (5, 6, fig. 23.) 



ms- M. 



Fis. M. 




126. By the ligaments the lower jaw is bound lo the tempo- 
nl bones, tmd the head to the neck. They extend the wliola 

What U tlia afiaot irhaik tils lynoTiiil fluid ii accreted in lug* <la>nt(> 
Hm? ISS. 'Wh>ttith*ruDi>IiDDoriluUtt«iii«nU> IQS. MmiHoD bnwtha 
k*«M of Ihi •Tiltin mn Bon*et«1. 
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length of the spinal column, in powerful bands, on the outer 
surface, between the spinal bones, and from one spinous process 
to another. They bind the ribs to the vertebne, to the trans- 
verse process behind, and to the sternum in front ; and this 
to the clavicle ; and this to the first rib and scapula ; and this 
last to the humerus. 

127. They also bind the two bones of the fore-arm at the 
elbow-joint ; and these to the wrist ; and these to each other 
and to those of the hand ; and these last to each other and 
to those of the fingers and thumb. In the same manner, they 
bind the bones of the pelvis together; and these to the femur; 
and this to the two bones of the leg and patella ; and so on, to 
the ankle, foot, and toes, as in the upper extremities. 

Fig. 27. 
1 3 3 



rif. 97. 1, A ftont Tiew of Ui« lateral ligaments of ths flnger-Jolnta. ft, A rlew 
1^ Uie anterior ligaments (a, ft,} of tiif flnger-joiuts. 3, A tide view of the lateral 
Ugamenta of lift finger-Joint*. 

• 

128. The diflTerent joints vary in range of movement, and 
in complexity of structure. Some permit motions in all di- 
rections, as the shoulder ; some move in two directions, per- 
mitting only flexion and extension of tlie part, as the elbow ; 
while others have no movement, as the bones of the head hi 
the adult. 



BzpUin ilg. 27. 128. D«MriU th« ▼aristr «f 
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CHAPTER yil. 

« 

HYGIENE OF THE BONES. 

129. The bones increase in size and strength by use^ whiU 
they are weakened by inaction. Exercise favors the deposi- 
tion of both animal and earthy matter, by increasing the 
circulation and nutrition in this texture. Por this reason, the 
bones of the laborer are dense and strong, while those who 
neglect exercise, or are unaccustomed to manual employment, 
are deficient in size, and have not a due proportion of earthy 
matter to give them the solidity and strength of the laboring 
man. 

Observation. The tendons of the muscles are attached 
near the extremities of the bones. Exercise of the muscles 
increases the action of the vessels of that part to which the 
tendons are attached, and thus increases the nutrition and size 
of this portion of the bone. Hence the joints of an indus- 
trious mechanic or farmer are larger than those of an indi* 
vidual who has not pursued manual vocations. 

130. The gelatinous bones of the child are not so well 
adapted for labor and severe exercise as those of an advU, 
Ist. They are liable to become distorted. 2d. They are con- 
solidated by the deposition of earthy material before they are 
fully and properly developed. If a young animal, as the 
colt, be put to severe, continued labor, the deposition of earthy 

129 — 148. Give the hygiene of the bones, 129. What effect has exercise 
apon the bones ? What effect has inaction ? Why are the joints of the 
industrioas fanner and mechanic larger than thobe of a person unao- 
euftomed to manual employment? 130. GKre the first reason why th» 
bones of the child are not adapted to severe exercise. The second 
reMon. 

5» 
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matter is hastened, and the bones are consolidated before 
they attain full growth. Such colts make small and inferio* 
animals. Similar results follow, if a youth is compelled t 
toil unduly before maturity of growth is attained. On the 
other hand, moderate and regular labor favors a healthy 
development and consolidation of the bones. 

131. The kind and amount of labor shotdd be adapted to the 
age^ heaJ-th^ and devehpment of the bones. Neither the flexi- 
ble bones of the child nor the brittle bones of the aged man 
are adapted, by their organization, to long-continued, and hard 
labor. Those of the one bend too easily, while those of ttvo 
other fracture too readily. In middle age^ the proportions of 
animal and earthy matter are, usually, such as to give the 
proper degree of flexibility, firmness, and strength for labor, 
yriih little liability to injury. 

132. The imperfectly developed bones of the young chUd 
mil not bear long-continued exertions or positions withoui 
injury. Hence the requisitions of the rigid disciplinarian of 
schools, are unwise when he compels his pupils to remain in 
one position for a long time. He may have a *^ quiet school ; ** 
but, not unfrequently, by such discipline, the constitution is 
impaired^ and permanent injury is done to the pupils. 

133. The lower extremities^ in early lifcj contain but a small 
proportion of earthy matter ; tliey bend when the weight of 
the body is thrown upon them for a long time. Hence, the * 
assiduous attempts to induce children to stand or walk, cither 
naturally or artificially, when very young, are ill advised, 
and oflen productive of serious and permanent evil. The 
*' bandy^^ or bow legs are thus produced. 

What eflfectjias moderate, regular labor upon the growing youth? 
131. What remark respecting the kind land amount of labor ? At what age 
are the bones best fitted for labor ? 132. What effect has long-continued 
exertions or positions on the bones of a child ? What is said of the requi> 
sitions of some teachers, who have the famed ** quiet schools ** ? 133. Why 
should not the child be induced to stand or walk, either naturally or artifi* 
ciaUy, at too early an are ? 
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la. . The beaches or dunra for childrtu in a aAool-nom 
ihould be oftaeh a height mt to permit tJw.ftet to rest as thefioor. 
If the bench is so liigh as not lo permit the feet to rest upon 
the floor, the weight of the litnba below the knee may causa 
tUe flexible bone of the tliigh to become curved. The cUM 
thus seated, is iuclined to lean forward, oontracting Kti mjuri- 
ova and ungraceiul habit Again, when tlie feet are not sup* 



Rg. 29. 




ported, the child soon beeotnea exhausted, restless, and unfit 
fw study. Ia.the comtruetion of a •chool-room, the benches 
should be of difierent heists, so as to be adapted to the di& 
femnt pupils, and thejr should also have appropriate barks. t 

lU. Wlutli iddot the iMncIiM or ch>ln in a ishool-iaain? Vlwt It 
MpMHiried bf fig. 29 ? Sytg-tOi "Vntal U the aOect wLen tbs law«r , 
linb« V* Mt nppoitsd i 



M' ASATOXJ, PHTSIOLOaT, XBB KYSIKNE. 

135. CoB^ireuimt of the eheti ritouid be aooided. la chil* 
ina, and kbo in adults, the ribs are very flexible, and a smol. 
tmount <^ pressure will increase their curvatuie, particularly at 
Ike lower part of the chest, and thus lessen the size ot this 
caviar. The lower ribs are united to the broast-bcMie, by long, 
yielding cartilages, and compression may not only contract 
Ibe ctiBst, iKit an unseemly and painful ridge may be pro- 
duced, by tbe bending of the cartilages, on one or both sides 
ef the sternum. 



Eg. >1. 
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136. Again, the cartihiges on oae side may be bent out- 
ward, while those on the opposite sjfle are bent inward, tbuc 
fororing a depression parallel with the sternum. In some in- 
k, the aoterior eztremity of the lower ribs on each side 



ISS. Vh; ■hoold eompTMilon o: 
■MLUdtj Jlg.3lf B7fig.83r 
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bK>ti^ aeafty er qnlte together. In these instances, the 
movable extremities of the libs aie drawn down toward the 
haunch-bones, while the space between the ribs is lessened. 
All this may be effected by tight or *' snug " clothing. There- 
fore the apparel . of a chiM should be loose, and sapported 
over the shoulders, to avoid the before-mentioned evils. The 
same may be said of the clothing for adults. 

137. The erect position in sitting and standing should he 
assiduously observed. The spinal column, in its natural po- 
sition, curves from front to back, but not from side to side. 
The admirable arrangement of the bones, alternating with car- 
tilages, permits a great variety of motions and positions ; and 
when the spine is inclined to either side, the elasticity of its 
cartilages tends to restcMte it to its natural position. For this 
reason we may incline the spinal column in any directioa for 
a short time, without danger of permanent curvature, if, af- 
terward, the erect position is assumed.* 

138. B^^ if a stooping position, or a lateral curved posture, 
IS coiidnu^i for a long time, the spinal column does not easily 
rec'ovex* its pro|)er position, for the compressed edges of the 
cirtila^cs lose their power of reaction, and finally one side of 
tlie cartilage becomes thinned, while the other is thickened ; 
and these wedgvshaped cartilages produce a permanent cur- 
vature of tho spinal column. In a similar way, the student, 
seamstress, a/tisan, and mechamc acquire a stooping position, 
and become . round shouldered, by inclining forward to bring 
their books or work nearer the eyes. 

139. Pupils, while writing, drawing, and sometimes while 



♦ Compare 1, 1, Fig. 28, with 2, 2. 2, Fig. 48. 



136. ^9f simply *< snug " olo^ilngcompicss the eutDagts? HMr#MM 
the apparel of a child be worn ? 137. In what direction doss the^^tsfiu^ 
eolumn, in its natural position, cunre ? What restores it to its natural 
poiition when cuxred laterally ? US. What is the e£fect if a iatenl curVeS 
position of the spinal column is continued for a long time ? 139. When 
one shoulder is eleyated for a long time, what it the eifect upon th« 
•piaal column ? 



■tadying, rroquently tncliofl the ^nal cotuma to one aide, in 
order to accommodate fliemselveB to the dealu U which tbey 
are eeal^ Often, these are higher than the elbow as it hanga 
from the shoulder while at rest Thia attitude elerates cum 
■houlder while it depresses the other ; cooaeqaeotly, the uppev 



Kg. 38. 
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part of the spinal column is inclined toward the eleratsd 
tboulder, and the lower part is curved in the oppowte diiee- 
tioo, giving the form of the letter S to the supporting calamB 
«r the body. 



What doM Sg. 33 mpiMnit I 
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St^ierimeiU. Let a pupil be placed at a desk or table with 
om elbow raiwd, u ia frequently seen while wiiting, or at 
study, and observe the condition of the shoulder and apina] 
column in this position. Place another pupil at a table no 
higher than the elbow when it hangs by the side while sitting, 
and observe the appearance of the shoulders and spinal column. 
By a c<Hnparison of the two attitudes, the preceding ttmaikM 
will be comprehended and appreciated. 



Hg. M. 




140. One shoulder may bo elevated, and no injurious results 
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follow, providod care la taken not to ke«p it in tho ralMd posi- 
tion too long, or if tlie opposite ahaulder la einvated fot tfie 
same period of lime. The right shoulder pn^ts more fre- 
quently than the let\. This arises from the greater use of the 
right hand with the shoulder elevated, and not unfrequently 
the oblique positions assumed in performing the daily voca- 
tions of life. With proper care.-and by calling into notian 
the lefl shoulder, this deformity can be prevented. 




riE- ^ A afmei 



141. The loss of symmetry and diminution of height from 
deformed spines are minor considerations, compared with the 
distortions that the cheat experiences, thereby impairing res- 
piration and inducing diseases of the heart and lungs. Tho 

Whj doea the right tbouldtr project moiBfrcqueutl]- thin the Itttl Hov 
MU tUa dafbrmity be preyented } HI. 'What ii tkid o/ ittonati Vpltul 

COltUBU* ? 



inVttiidii of the fitrtctions of these two important oi^ttns lessens 
(he vitality of the whole system, and causes general ill health. 
Again, the curvature of the spinal column is frequently at- 
tended by irritation and disease of the spinal cord. 

142. Eminent physicians, both in this country and France, 
state that not more than one female in ten, who has been fash- 
ionably educated, is free from deformities of the shoulder or 
spinal column. Teachers, as well as mothers, should notice 
the positions of the child in performing the tasks allotted to 
it, whether studying .or pursuing any employment The fee- 
bler the organization of the child, tlie more frequently should 
there be a change of position. 

143. When a slight projection of the shoulder, with a cur- 
vature of the spine, exists, it can be improved by walking with 
a book, or something heavier, upon the head ; to balance which, 
the spinal column must be nearly erect Those people that 
carry burdens upon tlieir heads seldom have crooked spines. 

Observation. Persons from the North, in travelling through 
the Sbuthem States, are surprised to see the heavy burdens 
that the porters carry on their heads. It is not unusual to see 
them walking at a rapid pace, with one or two trunks, weigh- 
ing fiAy or eighty pounds each, upon their heads. Occasion- 
ally, we meet an itinerant toy-man, with his tray of fragile 
merehandise upon his head, walking with as much apparent 
security, as though his toys, or images, were in his hands. 
This is the easiest method of carrying burdens, because the 
position of the head and spinal column is erect 

144. If the animal and earthy mailer of the benes is not 
deposited in proper proportions^ they are deficient in strength. 
If *the gelathi predominates, the bones are weak, and J)e- 

142. What ttatement by eminent physicians respecting deformities of the 
tpine ? What eautton to teachers and mothers ? 14ai. Why should we 
•tattd and eit erect ? How may slight deformities of the apine he pre* 
tented f What ia frequently noticed in traTelling South ? 144. What !g 
Ike eiEKt upon th« bones when the gelatin preponderates ? 

6 
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come distorted. When nutntion is defective ia the oylindri* 
cal bones, tlie heads are generally enlarged, and the shaAi 
eiooked ; if in tlie spinal column, it may be curved ; or in the 
cranium, it may be enlarged. This disease is familiarly known 
by the name of rickets. It is most common among those who 
have poor and insufficient food, live in dark, damp rooms, and 
breathe a vitiated air. The prevention and remedies for this 
disease are cleanliness, regular exercise, pure air, and nutri- 
tioos food. 

145. When a bone is broken, some days elapse before the 
ubstance that reunites it is thrown out from the blood. In 
young persons, it may be secreted during the second or third 
week, and in individuals advanced in life, usually during the 
tliird and fourth week. When the bone is uniting, during the 
second, third, or fourth week, the attention of a surgeon is 
more needed than during the first week. At this time, the 
ends of the bone should be placed together with accuracy, 
which requires the careful application of proper dressing. 
After the bones have united, it will take some weeks to 
consolidate the uniting material and render the ^' callus,^' or 
union, firm. During this time, the limb should bo used with 
care. 

Observation, When a bone is fractured, a surgeon is imme- 
diately called, and the bone is " set.^^ While the limb remains 
swelled and painful, the surgeon is required to attend and 
keep the dressings (bandages and splints) on. . When the 
swelling has abated, and the pain subsided, frequently the 
patient intimates to the surgeon that his services can be 
dispensed with, as the ^^ limb is doing well.'' This is the most 
important period, as the bone is uniting, and, unless the ends 
are nicely adjusted, tlie dressing properly applied, the person 

What it one eause of rickets ? What are the prevention and remedies 
for thia disease ? 145. Does the time vary-when the reuniting substance 
of the bone is secreted from the blood ? When is the surgeon's care most 
needed? Why? 
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win find, on lecoyery, a shortened and crooked limb. The 
surgeon is then censured, when he is not blamable. 

146. It is seldom that a bone is displaced without injury 
to the connecting ligaments and membranes. When these 
connecting bands are lacerated, pain, swelling, and other 
symptoms indicating inflammation succeed, which should be 
removed by proper treatment, directed by a surgical adviser. 

147. In sprains, but few, if any, of the fibres of the con* 
necting ligaments are lacerated ; but they are unduly strained 
and twisted, which occasions acute pain at the time of the 
injury. This is followed by inflammation and weakness of the 
joints. The treatment of these injuries is similar to that of a 
dislocated bone, afler its reduction. The most important item 
in the treatment during the few first days, is rest 

148. In persons of scrofulous constitutions, and those in 
whom the system is enfeebled by disease, white swellings and 
other chronic diseases of the joints frequently succeed sprains. 
Such persons cannot be too assiduous in adopting a proper and 
early treatment of injured joints. 

116. What paxts are ii^nred in the displacement of a hone ? 147. What 
causet the acute pain in sprains ? What is a good remedy for this kind 
of ii^ury ? 14S. What caution to penons of Mrofttlons conatitiitioiii ? 
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CHAPTER VIII. 



THE MUSCLES. 



149. All the great motions of tlie body are caused by the 
movement of some of the bones which form the framework 
of the system ; but these, independently of themselves, have 
not the power of motion, and only change their position 
through the action of other organs attached to them, which, by 
contracting, draw the bones afler them. In some of the slight 
movements, as the winking of the eye, no bones are displaced. 
These moving, contracting organs are the Mut'cks^i (lean 
meat.) 

ANATOMY OF THE MtJSCLBS. 

150. The MUSCLES, by their size and number, constitute dw 
great bulk of the body, upon which they bestow form and 
symaietry. In the limbs, they are situated around the bones, 
which they invest and defend, while they form, to some of the 
joints, their principal protection. In the trunk, they are spread 
out to enclose cavities, and constitute a defensive wall, capa- 
ble of yielding to internal pressure, and reassuming its origi* 
nal state. 

151. In structure, a muscle is composed of faa-ddudi 
(bundles of fibres) of variable size. These are enclosed in a 
cellular membranous investment, or.sheath. Eveiy bundle is 
composed of a number of small fibres, and each fibre con- 
sists of a number of filaments, each of which is enclosed in 

149. How are aU the motions of the body produced ? Whtt are thet« 
motor organs caUedT' 160—160. Give the anatomy ^ tht mutel49, 
150. What is said of the muscles ? 151. Gire their strueture. 
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a delicsta sheRth. Toward the extremity of the organ tbo 
muKular fibre ixaaes, and the cellular structure becomes 
a^regated, and so modiiied as to coastitute ten'doiu, (corda,) 
by which the muscle is tied to the surface of the bone. The 
union is so firm, that, under extreme violence, the bone will 
sooner break than permit the tendon to separate from its 
attachment In some situations, there is an expaositm of the 
tendon, in the manner of a membrane, called ^jH^-neu-ro'ns, 
or Pag'ci-a. 

Obtervation. The pupil can examine a piece c^ boiled 
beef, or the leg of a fowl, and see the BtructUM of *tlt8 
fibres and tendons of a muscle. 



Fig. 18. 




15B. Muscles present various modifications in the arrange- 
ment of their fibres, as relates to their tendinous structure. 
SomotimeB they are completely longitudinal, and tenninate,al 
each extremity, in a tendon, the entire muscle being spindle* 
shaped. In other aituaticHis, ihey are disposed like the rays of 



How u« Inidatri at conta formsd ? Whmt is ths eipaiuion of ■ teaduii 
'"—■ ? How can tlie itructtUB of mniclci uid thcdi Abm b« ibownr 
' 15S. OiTB th* different uikagMBaatt of 



Wlut doei fig. X 
Buwenlu &bn». 
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a fan, converging to a tendinous point, and eonstitaluig a 
ra'dUate muscle. ^Again they are pen'nvform^ converging, 
like the plumes of a pen, to one side of a tendon, which runs 
the whole length of the muscle ; or they are hi^penfnuform^ 
converging to hoth sides of the tendon. 

153. - In the description of a muscle, its attachments are 
expressed by the terms "origin" and "insertion." The 
term origin is generally applied to the more fixed or centra] 
attachment, or to the point toward which motion is directed ; 
while insertion is assigned to the more movable point, or to 
that most distant from the centre. The middle, fleshy portion 
is called the " belly," or " swell." The color of a muscle 
is red in warm-blooded fish and animals ; and each fibre is 
supplied with arteries, veins, lymphatics, and both sensitive 
and motor nervous filaments. 

154. The FASCIA is of various extent and thickness, dis- 
tributed through the difierent regions of the body, for the pur- 
pose of investing and protecting the softer and more delicate 
organs. An instance is seen in the membrane which en- 
velopes a leg of beef, and which is observed on the edges of 
the slices when it is cut for broiling. When freshly exposed, 
it is brilliant in appearance, tough, and inelastic. In the limbs 
it forms distinct sheaths to all the muscles. 

155. This tendinous membrane assists the muscles in their 
action, by keeping up a tonic pressure on their surface. It 
aids materially in the circulation of the fluids, in opposition 
to the laws of gravity. In the palm of the hand and sole of 
the foot, it is a powerful protection to the structures that enter 
into the formation of these parts. In all parts of the system, 
the separate muscles are not only invested by fascia, but they 

153. What is meant by the origin of a muscle ? The insertion ? Tho 
•weU ? What is the color of muscles ? With what is each muscular fibiv 
supplied ? IM. What is said of fascia ? What is its appearance when 
freshly «xpe»ed ? 165. What effect haa it on the moscles ? Qlre othec 
uses of the 
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MO amnged ia layers, one orer another. The sheath of each 
muscle is loosely connected with another, by the cellular 
mcmbraDe. 

156. The interstices between iho different muscles are 
filled with adipose matter, or fut. This is sometimes called 
the packing of the system. To the presence of this tissue, 
youth are indebted for tJie roundness and beauty of their 
limba. 







157. Tlie muscles may be arranged, in conformity with the 
gcncml -division of the l>ody, into four parts : Ist. Those of 
the Head and Neck. 2(1. Those of the Tnmk. 3d. Thoso 
of the Upper Extremities. 4th. Those of the Lower Ex- 
tremities, 

:■ Mundcr than Aoh of dw 
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Fl^ n. Tba lainrilelil layer of ieiuscIbi an IhefucD Bud nKk. 1, 1, TbAaccipfKK 

7, Tlia taviur anpill orli. S, Tbo iiKUiniilicui minor. 8, Tba lyioiiulicu* DM}ar 

10, Th> uuKUr. II, Tbn d«pnMc« libll nipirliiili. 13, Tba orbkaUiii art* 

bjfotdsiu. 18, Tbs |il(LtyiinB-my«loL sr\, Tbe •uppilor bell]' gf lb* 0(B»4iTiiMeiH. 

11, Tbc ileroD-ilclilo muuldeui. SI, Tlie Kilenut DiHlluii. S3, TIh Inhcw baUf 
oT lb* oaio-ll}DMeai. M, The Ininilui.* 

Praoial exflBiaihiM. Tlie muKls 1, 1, tlcvBtei ibe ejrabnnr*. Tb* nuci* > 
rlgaei ihe eyt. TJie laaicle 8 ulnvilci tins upper lip. The muielH 7, 8, 0, alersK 
llie«i(1anf lilt inaulb. Tbe mitKls ID lirlngi Iba IcBlb toielbar wban nllnf. Tha 
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OhservaHaiu When we are sick, and cannot take food, 
the body is sustained by absorption of the fat. The removal 
of it into the blood causes the sunken cheek, hollow eye, and 
prominent appearance of the bones after a severe illness. 

158. The number of muscles in the human body is more 
thar. five hundred ; in genera), they form about the skeleton 
two layers, and are distinguished into superficial and deep- 
seated muscles. . Some of tlie muscles are voluntary in their 
motions, or act under the government of the will, as those 
which move the fingers, limbs, and trunk ; while others are 
involuntary, or act under the impression of their proper stimu* 
lants, without the control of the individual, us the heart. 

Observations, 1st. The abdominal muscles are expiratory, 
and the cliief agents for expelling the residuum from the rec- 
tum, the bile from the gall bladder, the contents of the stomach 
and bowels when vomiting, and tlie mucus and irritating sub- 
iBtances from the bronchial tubes, trachea, and nasal passages 
by coughing and sneezing. To produce tliese efiects they all 
act together. Their violent and continued action sometimes 
produces hernia, and, when spasmodic, may occasion ruptures 
of the different organs. 

2d. The contraction and relaxation of the abdominal mus- 
cles and diaphragm stimulate the stomach, liver, and intestines 
to a healthy action, and are subservient to the digestive powers. 
If the contractility of their muscular fibres is destroyed or 
impaired, the tone of the digestive apparatus will be diminished, 
as in indigestion and costiveness. This is frequently attended 
by a displacement of those organs, as they generally gravitate 
towards the lower portion of the abdominal cavity, when the 
sustaining muscles lose their tone and become relaxed. 

What causes the hollow eye and sunken cheek after a severe sickness ? 
158. How many muscles in the human system ? Into how many layers are 
they arranged ? What is a Toluntary muscle ? Oivo examples. What is 
»n iuTolttntary muscle ? Mention examples. Give observe tion lst» respect 
tug the use of the abdominal muscles ? Observation 3d. 
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$d. The region of the back, in consequence of Its extent, is 
common to the neck, the upper extreraitiea, and the abdomen. 
The muscles of which it is composed ore numerous, and are 
anaoged in six layen. 

Wbrt U Kpi«uiited bf Itg. 40 ! Q<v« tlia ftinotlan of lom* at iJm 
BMMh* npTMtDted bjr tlUi flgvn. 
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159. The diaphragm, or midriff, is the muscular diyition 
between the thorax and the abdomen. It is penetratBd bj thv 
CBsophagua on its way to the stomadi, by the a«ta conveyiqg 
blood toward the lower extremity, and by the ai 
ca»», or vein, on its way to the heart 
Tig 42. 




I, a, a, 4. Tbf pwiloT 

fl-ih)' iilllan or (he dinjjhnfn 
mutra. 9, The ipUinl coli 
I'Jt Thdapcnini for the «HiphD[UA. 13. 



Oitervation. The diaphragm may be compared to an in* 
verted basin, its bottom being turned upward into the thorax, 
while iio edge corresponds with the outline of the edgee of the 
tower ribs and slemum. Its concavity i^ directed toward tbs 
abdomen, and thus, this cavity is very much wilai^ed at tho 
expense of that of the chest, which is diminished to an c^w}! 

sxtcnt. _^_^.^__ 

U9. Hcuribe Hit aUphngm. Whrt tmmIi p«»tr*t» tMl BtiMdtt 
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160. "The motions of the fingers do not merely result from 
Ibe nctioD of the large muscles which lie on tlie fore-arm, 
these being concerned more especially in the stronger actions 
of the hbnds. The 6ner and more delicate movements of 
the fingers nre perrormcd by small muscles situated in tha 
palm and between the bones of the hand, and by which the 
lingers are expanded and moved in all directions with wondei* 
ful rapidity." 

Pig. i3. Fig. U. 





— - — AathktDnMlMiItuatadtlwtaBeattbelvsatiuTuiicatioftha 
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ciill of Cbe flexor suUfmit digitoram mascle, (the rest of the mueele la seen beneath 
tho tentlnne of the palmaris longue.) 8, The flexor carpi ulnaris muwie. 9, The 
f^nlmar fziscia. 11, The nbiluctor pollicia muscle. 12, One purtlon of the flexor 
brevU pollicia muscle. 13, The supinator longus miiscle. 14, The extensor ossis 
luetacarpi, and extensor prinii inteniodii pollicia muscles, curving around the lou'or 
border of the fore-arm. 15, The anterior portion of the annular ligament, wkicta 
binds the tendons in their places. 

Pnutieal Explanftion. The muscles 5, 6, 8, bend tlie wrist on the bones of the fore- 
arm. The muscle 7 bends the second range of flnger-bnnes on the first. Ttie mus- 
cle 11 draws the thumb from the fingers. The muscle 13 flexes the thumb. The 
muMle 13 turns the poim of the lumd upiK'ard. The muscles 8, 13, 14, move the 
hand laterally. 

Fig. 44. A back view of the siiparflcial layer of muscles of the fore-arm. iS, The 
extensor carpi radialis lungior muscle. 6, The extensor carpi radialis brevior 
muscle. 7, The tendons of insertion of these two muscles. 8, The extensor com- 
niuuis digiturum muscle. 9, I'he extensor minimi digiti muscle. 10, The extensor 
cnrpi ulnaris muscle. 13, The exteni^or Oiisis metncarpi and extensor priini inter- 
nodil mosrJes, lying together. 14, The extensor sccundi internodii muscle; its 
tendon is seen crossing the two tendons of the extensor carpi radialis longior and 
brc-vior muscles. 15, Tlie posterior annular ligauienL The tendons of the common 
oxtenwr muscle of the Angers are seen on the back of the h .nd, and their mode of 
distribution on the back of the Angers. 

Practical Explanation, The muscles 5, 6, 10, extend the wrist on tlie fore-arm. The 
miiiicld 8 extends the fingers. The muscle 9 extends the little finger. The mu!<cles 
13 extend the metacarpal btme of the thumb, and its first phalanx. The niusela 
II extends the lai»t bone uf the thumb. The muscles 10, 13, 14, move tbe iuuid 
loierallj. 
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CHAPTER IX. 

PHYSIOLOGY OF THE MUSCLES. 

161. The muscles exercise great influence upon the sys- 
.em. It is by their contraction that we are enal)led to pursue 
different employments. By their action the farmer cultivates 
his fields, the mechanic wields his tools, the sportsman pursues 
his game, the orator gives utterance to his thoughts, the lady 
sweeps the keys of the piano, and the young are whirled in 
the mazy dance. As the muscles bear so intimate a relation 
to the pleasures and employments of man, a knowledge of 
the laws by which their action is governed, and the conditions 
upon which their health depends, should be possessed by all. 

162. The peculiar characteristic of muscular fibres is 
contractility^ or the power of shortening their substance on 
the application of stimuli, and again relaxing when the stim- 
ulus is withdrawn. This is illustrated in the most common 
movements of life. Cull into action the muscles that elevate 
the arm, by the influence of the will^ or mind, (the will di- 
rects the nervous fluid,) and the hand and arm are raised ; 
withdraw this influence by a simple effort of the will, and tlie 
muscles, before rigid and tense, become relaxed and yielding. 

163. The contractile effect of the muscles, in producing the 
varied movements of the system, may be seen in the bending 
of the elbow. The tendon of one extremity of the muscle is 



attached to the shoulder-boiie, which acts as a fixed point ; the 
tendon of the other extremity is attached to one of the bones 

161 — 172. Give the physiology of tJiemxtaclea, 161. What are some of the 
influences exerted hy the muscles on the system } 162. Wliat is peculiar 
to muscular fibres ? How is tliis illustrated ? 163. Explain how the move- 
ncnti of the systmn are •ffeotod by the contraction of the muscles. 
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of the fore>ann. When the. swell of the muscle contracts, or 
shortens, Sis two extremities approach nearer each other, and 
by the approjiimation of tlie terminal extremities of the mus- 
cle, the joint at the eii)ow bentls. On this principle, all iha 
joints of the system arc moved. This is illustrated by fig. 45. 
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ExperimerUs. lat. Clasp the arm midway between tlio 
shoulder and elbow, with the thumb and fingers of the 
opposite hand. When the arm is bent, the inside muscle 
will become hard and prominent, and its tendon at the elbow 
rigid, while the muscle on the opposite side will become 
flaccid. Extend the arm nt tlio elbow, and the outside muscle 
will swell and become firm, while the inside muscle and its , 
london at the elbow will be relaxed. 



Eipliin flg. IS. Oin experimecit lit. 
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2d. Clasp the fore-arm about three inches below the 
elbow, then open and shut the fingers mpidly, and the swell- 
ing and relaxation of tlie muscles on the opposite sides of the 
arms, alternating with each other, will be felt, corresponding 
with the movement of the fingers. While the fingers are 
bending, the inside muscles swell, and the outside ones be- 
come flaccid ; ftnd, wl\ile the fingers are extending, the inside 
muscles 'te'.ax, and the outside ones swell. The alternate 
swelling and relaxation of antagonist muscles ma be foil in 
the different movements of the limbs. 

164. Each fibre of the several muscles receives froi-n <lie 
brain, through the nervous filament appropriated to it, a cer- 
tain influence, called nervous fluid, or stimulus. It is this that 
induces contraction, while the suspension of this stimulus 
causes relaxation of the fibres. By this arrangement, tlie 
action of the muscular system, both as regards duration and 
power, is, to a limited extent, under the control of the mind. 
The more perfect the control, the better the education of the 
muscular system ; as is seen in the graceful, effective, and 
well-educated movements of musicians, dancers, skaters, &c. 

165. The length of time which a muscle may remain con- 
tracted, varies. The duration of the contraction of the volun- 
tary muscles, in some measure, is in an inverse ratio to Us 
fdi-ce. If a muscle has contracted with violence, as when 
great effort is made to raise a heavy weight, relaxation will 
follow sooner than when the contraction has been less power- 
ful, as in raising light bodies. 

166. The velocity of the muscular contraction depends on 
the will. Many of the voluntary muscles in man contract 
with great rapidity, so that he is enabled to utter distinctly 

Give experiment 2d. 164. With what is each mascular fibre supplied ? 
What effect has this stimulus on the muscles ? 165. How long does a vol- 
untary muscle remain contracted ? 166. On what is the Telocity of mus- 
cular contraction dependent ? How many letters may bo pronounced in m 
minute? 
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fideen hundred letters in a minute ; the pronunciation of each 
letter requiring both relaxation and contraction of the same 
muscle, thus making three thousand actions in one minute, 
fiut the contraction of the muscles of some of the inferior 
animals surpasses in rapidity those of man. The race-horse, 
it is said, has run a mile in a minute ; and many birds of prey 
will probably pass not less than a thousand miles daily. 

167. The functions of the involuntary muscles are neces- 
sary to the digestion of food, the absorption and circulation of 
the nutritive fluids. They could not be trusted with safety to 
the control of the will, lest the passions or the indiscretions of 
the person should continually avert those operations so neces* 
aary to health, and even to life. The Divine Builder of this 
complicated machine has wisely ordered tliat the muscles 
upon which these motions depend, shall act under the impres* 
sion of their proper stimulants, without the control of the 
individual. • 

168. Again, there are certain operations which could not 
be safely intrusted to the absolute government of the voluntary 
muscles, or entirely removed from their control. Thus life 
can be supported only a few minutes without breathing ; but 
it would be impossible to perform the daily vocations of life 
if we were compelled to breathe at all times, or at perfectly 
regular intervals. 

169. It has been observed that, among men of the same 
size, a wide difference exists in their strength and activity 
— qualities which depend upon the size and number of the 
nerves, the size and activity of the brain, and the education, 
or training of the muscles. Men having large nerves leading 



How many contractions and relaxations of the same muscle ? What is 
said of the rapidity of muscular contractions in other animals ? 167. When 
•re the inToluntary muscles called into action ? Why would it not have 
been safe to trust these important operations to the exclusiTo control of th« 
irfU? 108. Oive an instance where some of the muscles act under tlia 
gvf«niment of the will, eoiqoined with those that are inToluntary. 100. On 
lAat dOOT the diiiiBienee in muscular actmty and strength depend ? 
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to the imncles, with the brain actirc^and muscles xreW traiiied 
will perform feats of strength and agitity, that other men, of 
the same size, cannot effect. Rope-dancers, hariequins, and 
other performers of feats, are persons thus constituted. 

170. Persons with smalf muscles, and largely de^ eloped 
nervous systems, will sometimes exhibit very great muscular 
power for a time; but it will not be of long continuance, 
unless the brain is functionally diseased, as in hysteria, 
delirium of fever, insanity, &c. Men of ku^ muscles and 
amall nerves can never perform feats of great strength; but 
they have the power of endurance, and are better capacitated 
for continued labor. Thus we cannot judge of the abiii^ of 
perscms to make exertions and continue them, by their stature 
alone* Strength, and the power of endurance, are the result 
of a combination of well-developed muscles, lai^ nerves, 
and a full-sized, healthy, and active brain. 

Observation, The muscles of fishes are large, and the 
nerves distributed to them, comparatively small* The mus- 
cles of birds are small, but their fibres are very compact 
The nerves lyypropriated to the muscles that are called into 
action in flying, are large as well as numerous. 

171. The contractile portion of a muscle is, in general, at 
a distance from the part to be moved. Thus the principal 
muscles that move the fingers are situated upon the forearm, 
and when the limb is nearly or quite extended, the angle 
formed by the part to be moved aad the contractile muscles 
is JBonalL Again, the attachment of the muscles to the part 
to he moved is near the joint that forms the fulcrum, (fig. 45.) 
By theie arrangements there is a loss of power ; but we are 
compensated for this disadvantage by increased eelerity ^ 
ittoven^ent, beauty of form, and adaptation of the limbs to the 
liaried pursuits of man. 

m " ' "• • ■ ■' — ■- ■ ■ " ■■■ ....I..! ^^^ 

170. W^l if taid of those persons who hare small muscles aad large^ 
^09t>)aptdL aerreus systems ? Of those who have large muscles and smaU 
Hffres f ypea what do strength and the power of enduraaee defend} 
iifU Wlif liitat 4 lou of pow«r in the action of the musclee ? 
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Illustration. The muscle that bends the elbow acts at 
disadvantage, and this is greatest when the arm is nearly or 
quite extended, as the angle of action is then least This 
disadvantage is further increased by the attachment of the 
motive muscles near the joint. 

172. The number of muscles which are called into action 
in the movements of the different joints, varies. The hinge- 
joints, as the elbow, have two sets of muscles — one to bend 
tlie joint, the other to extend it. The ball and socket joints, 
as the shoulder, arc not limited to mere flexion and extension. 
No joint in the system has the range of movement that is 
possessed by. that of the shoulder. By the action of the 
muscles attached to the arm, it is^pot only carried upward and 
forH'ard, but forward and backward. Hence the arm may be 
moved at any angle, by a combuied action of its muscles. 

Observation. ^^ Could we behold properly the muscular 
fibres in operation, nothing, as a mere mechanical exhibition, 
can be conceived more superb than the intricate and combined 
actions that must take place during our most common move- 
mcnts. Look at a person running or leaping, or watch the 
motions of the eye. How rapid, how delicate, how compli- 
cated, and yet how accurate, are the motions required! 
Think of the endurance of such a muscle as the heart, that 
can contract, with a force equal to sixty pounds, seventy-five 
times every minute, for eighty years together, without being 
weary.* 

JVbtff. It would bo a profitable exercise for pnpils to press their 
fln^n upon prominent muscles, and, at the same time, vigorously 
eontract them, not only to Icam their situations, but their use; as 
the one that bends the arm, 14, fig. 46. 

How is this fllostrated? 172. Do all joints require the same number of 
muscles, when called into action ? How many are called into action in the 
mftTemcnt of the elbow ? What is their office ? What is said of tiie 
Movement of the ball and socket joint ? 
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Fig. 47. 
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Fif. 46. An anterior view of the mutclei of the body. 1, The frontn! twell of 
tlie occipito4h)nta]is. S, The orbicularis palpebrarum. 3, The levator labii supiarioriiL 
4, Tb« Kygomalicus major. 5, Tb« zygtunaticus uiiuor. 6, The massetur. 7, Tbe 
orbicularis oris. 8, The depressor labii iiiferiuris. 9. TbepintyMna myodes. 10, The 
dultoid. 11, Thepectoralis Dinjur. 13, The latissimus dorsi. 14, The biceps flaxen 
cubiti. 15, The triceps extensor cubiti. 16, The supinator radii longus. 18, Tb» 
flexor carpi radialis longior. 19, Tlie (Texor communis digitoruni. 30, The annular 
ligament. SI, The palmar fascia. SS, The obliqiius externus abdominis. 3G, The 
psoas mngnus. S7, The adductor lunguo. 28, The sartorius. 29, The rrctaa 
femoris. 30, The vastus externus. 31, 'i'he vn.stus internus. 33, The t«ndon patellc 
33, The gastrocnemius. 34, The tibialis auticus. 3G, The tendons of the eUonsor 
digitorum communis. 

Fig. 47. A posterior view of the muscles of the body. 3, The eomplexua. 4, The 
■plenius. 5, The masseter. 6, I'lie sterno-clctido mnstnideus. 7, The tmiiKSiaa. 
8, Thti delUiid. 10, The triceps extensor. 13, The tendinou2> |)4>rtion of the triceps, 
14, Tlie anterior edge of the triceps. 15, The supinatttr radii longus. 17, The 
extenscir comumnis digitorum. IB, The extensor osais metacarpi iiullicis. 19, The 
tendons of the extensor comntunis digitorum. 20, 1'he olecranon process of tb» ulna 
and instirtion of the tricefiS. 21, The exten^ior carpi ulnaris. QQ, The exteniior cum* 
munis digitorum. 94, The latissimus dorsi. 25, Its tendinous origin. SS, The 
cbliquus externus. 27, The gluteus medius. 28, IMie gluteus magnus. 29, The 
biccpd dexor cruris. 30, The semi-tendinosus. 31,33, The gastrocnemiii^. 33, The 
tendo Achillis. 

Practical Exp'anaiion, The muscle 1, fig. 46, by its contraction, raises the eyfebrowa. 
Tlie muscle 2, flg. 4.5, closes the eyelids. The muscle 3, Ag.4U, elevates the uii|K;r Hp. 
The muscles 4, 5, fig. 48, elevate the angles of the muuth. The muscles 6, fig. 46, 
and 5, fig. 47, bring the teeth together. The nmscle 7, fig. 4B, closes Xfie mouth. ■ l*be 
mnsclij {ji, fig. 4H, depresses the lower lip. The mui^cles 9, fig. 46, and 6| flg. 47, bend 
ttie neck forward. The muscles 3, 4, fig. 47, elevate tlie head and chin. The miiKiUa 
SS, fig. 4(5, bends the btKly forward, and draws the ribs downward. The muscle I], 
fig. 4G, brings the shoulder forward. The muscle 7, lig. 47, draws the shoaliier 
back. The muscles 10, fig. 46, and 8, fig. 47, elevate the arm. The muscle* 11, 
fig. 40, and 24, fig. 47, bring the arm to the side. The musde 14, fig. 46, benda 
the arm at the eibf»w. The muscle 10, fig. 47, extends the arm at the elbow, llie 
rouscltss 16, 18, fig. 46, bend the wrist and fingers. The muscle 19 bends the fingera 
The muscles 18, 31, 93, fig. 47, extend the wrist. The muscle S3, fig. 47, extendi the 
fingers. The muscles SKt, 27, 38, fig. 46, bend the lower liuiba on the body, at the liipu 
The muscle 28, fig. 46, draws one leg over the other, (the position of a tailor when 
tewing.) The muscles 37, 28, fig. 47, extend the lower limits on the body, at the Mp. 
The musrles 39, 30, 31, fig. 46, extend the leg at the kne?. The muscles 29, 3J, fig. 47, 
bend the leg at the knee. The muscles 34, 36, fig. 46, bend the foot at the ankle, and 
9Xtend the toes. The muscles 31, 33, 33, fig. 47, extend the foot at tlie ankle. 

JVots. Let the anatoiry and physiology of the muscular system be reviewed, la 
forn of topics, from figs 16, 47, or from the anatomical outline fSatet No. 3 and 4. 
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CHAPTER X. 

HYGIENE OF THE MUSCLES 

173. The muscles should he used^ in order thut the size and 
strength of these organs may be adequate to Uie demand made 
upon tJiem. It is a law of the system that the action 'and 
power of an organ are commensurate, to a certain extent, with 
the demand made upon it ; and it is a law of the muscular 
system that, whenever a muscle is called into frequent use, its 
fibres increase in thickness within certain limits, and becomo 
capable of acting with greater force ; while, on the contrary, 
the muscle that is little used decreases in size and power. 

Illustrations. 1st. The blacksmith uses and rests the mus- 
cles of his arm when striking upon the anvil. They not only 
increase in size, but become very firm and hard. 

2d. The student uses the muscles of the arm but little, in 
holding his books and pen; tliey not onl^become . small, 
but sof\. 

3d. Let the student leave his books, and wield an iron 
sledge, and the muscles of his arm will increase in size and 
firmness. On the other hand, let the blacksmith assume the 
Btudent^s vocation, and the muscles of his arm will become 
Bofl and less firm. 

174. When the muscles are called into action, the flow of 
blood in the arteries and veins is increased. The increased 
flow of blood in the arteries and veins, causes a more rapid 

deposition of the particles of matter of which the muscles are 

^ j_ _ — ■ ■■• 

173 — ^211. Give the hygiene of the muscles. 173. What is necessary that 
muscles may attain size and strength ? Give a law of the muscular system. 
Show this by practical illustrations. 174. Why do musclei increase in size 
when •zcrcif#d ? 

8 
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composed. If the exercise is adequate to the power of the 
system, the deposit of new material will exceed in quantity 
the particles of matter removed, and both the size and enei^ 
of the muscles are increased. But there is a limit to the 
muscles becoming -strong by lahor. Sooner or later, man will 
attain his growth or power ; yet by judicious exercise, care, 
and discreet management, the greatest power of the muscles 
may be preserved until advanced age. 

175. The muscles are lessened in size and diminished in 
power when the exercise is contimied so as to produce a feel' 
ing of exhaustion. The loss of matenal, iii this instance, will 
exceed the deposition of the atoms of matter. This is seen 
in the attenuated frames of over-tasked domestic animals, as 
the horse. The same truth is illustrated by the laborious 
agriculturist, who, in Consequence of too severe toil while 
gathering the products of the field, frequently diminishes his 
weight several pounds in a few weeks. Exercise, either for 
pleasure or profit, may fatigue, yet it should never be pro- 
tracted to languor or exhaustion, if the individual desires ^^ a 
green old age." 

176. Tfi» sa^^ amount of exercise mil not conduce to ihe 
health of all individuals. If riding or walking one mile 
causes slight fa^gue, this may be beneficial ; while, by trav* 
elling two ihiles, the exhaustion may be highly injurious. 
Exercise and l&bor should be adapted to the strength of par* 
ticular individuals. How little soever the strengtfi, that must 
be the measure of exertion. Any other rule would be fatal 
to the hopes of invigorating the system, either by exercise 
or labor. 



Is there a limit to the muscles becoming powerful by action ? How maj 
the strength of muscles be kept until advanced age ? 175, What is the 
effect when exercise is continued until there is a feeling of exhaustion f 
Give a practical illustration. What rule is mentioned in regard to exer< 
eise ? 176. Can all persons take the same amount of exercise ? What 
*s given as to the amount of exercise ? 
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177. Rdaxatum must foUow contraction^ or^ in other tDords^ 
rest mast follow exercise. The necessity of relaxadon, when 
a muscle has been called mto action, is seen in the example 
of a boy extending his arm with a book in his hand, as a 
penalty. The boy can keep the arm extended but a short 
time, make what effort he may. It is also seen in the rest- 
lessness and feverish excitement that are evinced by per* 
sons gazing on troops during days of review. The same is 
noted in shopping. Such employments call into action the 
muscles that support the spinal column in an erect position, 
and the languor or uneasiness is muscular pain. The long- 
continued tension of a muscle enfeebles its acUon, and event- 
ually destroys its contractility. 

178. In sdJiooIj the small children^ after sitting a short 
time^ become restless. If their position be changed, their im» 
perfectly developed muscles will acquire tone, and will again 
support the spinal column erect without pain. The necessity 
for frequent recesses in school, is founded on the organic law 
of muscular action alternating with rest. The younger and 
feebler pupils are, the greater the neccsaty for frequent 
recesses. We would not have the teacher think that one half 
of the time should be spent in recesses ; or the mother, that 
her daughter is going to school to play. But we do mamtain 
that recesses should be given, and that they should be ^lort 
and frequent, especially for small and feeble scholars. 

179. Exhaustion is the inevitable result of continued mus' 
eular contraction. For example, let a lady ply the needle 
quickly for some hours, and the muscles oi the back and 
right arm will become exhausted, which will be indicated by 
a sense of weariness in these parts. ^ A change of employ- 

177. What is said of the contraction and relaxation of the muscles ? Give 
examples of the necessity of relaxing the muscles. 178. Why should not 
small children he confined in one position for a long time ? What erili 
resnlt firom this practice i What class of pupils should hare reeesses most 
fr«(|neAtl7 179. What eHect has continued mnseuhnr eonlraetf on ? 
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ment and position calls into action a different set of muscles, 
iEind the exhausted organs are relieved. 

180. Much more labor will be accomplished by taking time 
in relax the exhausted musclesj or by so changing the employ- 
ment as to bring into action a new set of muscles ; the wood- 
man thus relieves himself, by sawing and splitting alternately. 
This principle applies to the labor of the horse and ox ; and 
it is also applicable to all kinds of employment. With the 
invalid convalescing from fever, relapses result from inatten- 
tion to these laws. When a patient is recovering from sick- 
ness, his physician should take care that his exercise be 
proper, neitlier too much, too little, nor too long continued. 

181. The muscles of growing youths will not endure so 
much exercise or labor as those of mature men. In youth a 
portion of the vital, or nervous energy of the system, is 
expended upon the growth of the organs of the body, while 
in the individual who has attained his growth, this expendi- 
ture is not demanded ; consequently severe labor or exercise 
should not be imposed oh growing children. 

Observation. In the campaigns of Napoleon Bonaparte, 
his army was frequently recruited by mere boys. • He com- 
plained to the French government, because he was not supplied 
with men of mature years, as the youths could not endure the 
exertion of his forced marches. 

182. The musclts should be gradually called into action. 
These organs in action require more blood and nervous fluid 
than when at rest. As the circulation of these fluids can only 
be increased in a gradual manner, it follows, that, when the 
muscular system has been in a state of rest, it should not sud- 
denly be called into vigorous action. On arising from a bed, 
lounge, or chair, the first movements of the limbs should be 
slow, and then gradually increased. 

Observation. If a man has a certain amount of work to 

180. How can the greatest amount of labor be secured with the least 

exhaustion to the muscles ? 181. Why should not severe labor be impoeed 

growing children ? 182. How should the muscles be called into action ? 
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perA>rm in nine hours, and his muscles have been in a state 
of rest, lie will do it v/ith less fatigue by perfonrtiing half the 
amount of the labor in five hours, and the remainder in four 
hours. The same principle should be regarded in driving 
horses and other beasts of burden. 

183. The muscles should be rested grctdually^ when tkep 
have been vigorottsly used. If a person has been making grciut 
muscular exertion in cutting wood, or any other employmont, 
instead of sitting down to rest, he should continue muscular 
action, for a short time, by some moderate labor or amusement. 

184. If the system has been heated by museuJar action^ and 
ike skin is covered with perspiration^ avoid sitting dawn ^ to 
cool ** in a current of air ; rather, put on more clothirg, 
and continue to exercise moderately. In instances when 
severe action of the muscles has been enduied, bathing and 
rubbing the skin of the limbs and joints that liave been used, 
arc of much importance. The laboring agriculturist and 
industrious mechanic, by reducing to practice this suggestion, 
would thus prevent soreness of the muscles, and stiffness of 
the joints. 

185. The muscles should be ahmdantly tupplied toith pure 
blood. This state of the circulating fluid requires a healtiiy 
condition of the digestive apparatus, and that the skin should 
be kept warm by proper clothing, clean by bathing, and be 
acted upon by pure air and good light; the movements 
of the ribs and diaphragm should be unrestricted, and the 
lungs should have ample volume and be supplied with pure 
air. In all insitances, muscular power is greatest when the 
preceding conditions exist, as the muscles are then stimulated 
by pure blood ; consequently, it is of practical importance to 

183. How should the muscles be rested when they have been Tigorously 
vsed ? 184. What precaution is given when the skin is covered with per- 
flpiration ? How may soreness of the muscles, consequent upon severe 
action, b« prevented ? 186. Should the muscles be supplied with pun 
Uood } When is mttscnlai power the greatest ? 

8* 
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the mechanic, the farmer, the man of leisure, and not less ao 
to the ladies, to ohserve these conditions, whatever vocation of 
life they puraue. 

186. Tlie muscles should he used in pure air. The purer 
the air we breaihe, tlie more stimulating the blood supplied to 
the muscles, and the longer they can be used in labor, walk- 
ing, or sitting, without fatigue and injury ; hence the benefit 
derived in thoroughly ventilating all inhabited rooms. For the 
same reason, if the air of the sfck-room is pure, the patient 
will sit up longer than when the air is impure. 

Observation. It is a common remark tliat sick persons will 
sit up longer when riding in a carriage, than in an easy chair 
in the room where they have iain sick. In the one instance, 
they breathe pure air; in the other, usually, a confined, im» 
pure air. 

187. The muscles slundd he exercised intlie light. Light, 
particularly that of the sun, exercises more or less influence 
on man and the inferior animals as well as on plants. Both 
require the stimulus of this agent. Shops occupied by me- 
chanics, kitchens, and sitting-rooms, should be well lighted, 
and situated on the sunny side of the house. Cellar kitchens 
and underground shops should be avoided. For similar 
reasons, students should take their exercise during the day, 
rather than in tlie evening, and, as much as possible, laborers 
should avoid night toil. 

Illustrations. Plants that grow in the shade, as under 
trees, or in a dark cellar, are of lighter color and feebler 
than those that *are exposed to the light of the sun. Persons 
that dwell in dark rooms arc paler and less vigorous than 
those who inhabit apartments well lighted, and exposed to the 
rays of the sun. 

183. Wliy should the muscles be used in pure air ? Give a common 
observation. 187. What effect has light on the muscular system ? What 
should the laborer ayoid ? Why should not students uke their daily ezer- 
sise in the erening ? Hovr is the influenee of solar light illustrafed ? 
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188. Exercise should be regular and frequent. The 83r8* 
tem needs this means of invigoration as regularly as it does 
new supplies of food. It is no more correct that we devote 
several days to a proper action of the muscles, and then 
sprnd one day inactively, than it is to take a proper amount 
of food for several days, and then withdraw this supply for 
a day. The industrious mechanic and the studious minister 
suilcr as surely from undue confinement as the improvident 
and indolent. The evil consequences of neglect of exercise 
arc gradual, and steal slowly upon an individual. But sooner 
or later tiiey are manifested ia muscular weakness, dyspepsia, 
and nervous irritability. 

Observation, Tlic custom (#nong farmers of enduring 
severe and undue toil for several successive days, and then 
8))ending one . or two days in idleness to rest, is injudicious. 
It would be far better to do less in a day, and continue the 
labor through the period devoted to idleness, and then no rest 
will be demanded. 

189. Every pari of the musadar system shoidd have its 
appropriate share of exercise. Some employments call into 
exercise tlie muscles of the upper limbs, as shoe-making; 
others, the muscles of the lower limbs ; while some, the mus- 
cles of both upper and lower limbs, with those of the trunk, 
OS farming. In some kinds of exercise, the lower limbs are 
mainly usfsd, as in walking ; in others, the upi^er limbs ; and 
again, the muscles of the trunk,- together with those of the 
upper and lower limbs, as in archery, quoits, playing ball. 
Those trades and kinds of exercise are most salutary, in 
which all the muscles have their due proportion of action. 



133. How should exercise be taken ? What is said respecting irrejj^uUr 
exercise ? Are the consequences of nc(;Iccted exercise immediately appa« 
rent ? What practical observation is given ? 189. Should every muscle 
have its due amount of exercise ? Mention some employments that only 
call into action the muscles of the upper limbs. Those of the lower limbs. 
Those of the trunk and limbs. Mention, in the different pafltimei, what 
mnf elet ar« called into action. 
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this tends to develop and strengthen them equally. Thus 
tabor upon the farm and domestic employment are superior 
as vocations, and archery, quoits, and dancing, if the air is 
pure, among the pastimes. For • sedentary persons, that kind 
of exercise is best which calls into action the greatest number 
of muscles. 

190. The proper tinie for labor or exercise should he oh* 
served. This is modified by* many circumstances. As a 
general rule, ihe morning, when the air is pure and the ground 
dry, is better than th§ evening ; for then, the powers of the 
body are greatest. Severe exercise and labor should be 
avoided immediately before or aAer eating a full meal, for 
the energies of the system a^ then required to perform the 
digestive function. For similar reasons, it is not an appro- 
priate time for energetic muscular action immediately before 
or afler severe mental toil, as the powers of the system are 
then concentrated upon the brain.* 

191. The muscles require sleep to restore their expended 
energies. Among the arrangements of creative wisdom, no 
one han&onizes with the wants of the system more than the 
alternation of day and night. The natural inclinatioiT of man 
to sleep, is in the stilly hour of night, when all nature reposes, 
and to bo in action during the light of day. An inversion of 
this law of rest causes greater exhaustion of the system than 



* It appears to be a fact, thdt no two important or^ns can bo 
called into intense action at the same time, without injury to both, 
as well as to the general system. This arises from the circumstance 
that an organ, when in functional action, attracts fluids (sanguineous 
and nervous) from other organs of the system. Except in a few 
instances of high health in youth, the power of the system is not 
adequate to supply more than one organ in action with the apx^ro* 
priate fluids at the same time. 

What kinds of exercise are best ? 190. What rule is given respecting 
the time for exercise ? 191. Why do the muscles require sleep ? What v\ 
the tfiiBct of an inyersion of the law of rest ) 
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the same amount of exertion during daylight This is itlud^ 
trated by the wearied and exhausted condition of watchers, 
night-police, and other individuals who spend a part of tlM 
night in some active business of life. 

192. Tfie muscles slumld not he compressed. Compression 
prevents the blood from passing to the muscles with freedom { 
conset^uently, they are not supplied with material to renovate 
aiid promote their growth. Again, pressure stimulates tho 
lymphatics to action ; and by the increased activity of 'hescs 
vessels the muscles are attenuated. In the case of a man vill* 
a fractured limb, the muscles are not only enfeebled by inac 
tion, but diminished in size by compression from the dressing. 
Limbs enfeebled in this way will not recover their size, tone, 
and strength, until the bandages are removed, and a proper 
amount of exercise taken. 

193. The pressure of tight dresses, under Ahe name of a 
^' snug fit,^^ enfeebles the muscles of the back, and is a com- 
mon cause of projecting shoulders and curvature of the spinal 
column. Thus every appendage to the dress of ladies which 
prevents free motion of the muscles of the chest and spinal 
column, weakens the muscles thus restrained, and not only 
prevents the proper expansion of the lungs, but, by weakening 
the muscles which sustain the spine, induces curvature and 
disease. Whalebone, wood, steel, and every other unyielding 
substance, should be banished from the toilet, as enemies of 
the human race. 

194. Tke mind exerts a great influence upon the tone and 
contractile energy of the muscular system, A person acting 
under a healthy mental stimulus will make exertion with less 
fatigue than he would without this incentive. For this reason, 
a sportsman will pursue his game miles without fatigue, while 

192. Why should not the muscles be compressed ? 193. What is the 
f ffect of tight clothing upon the muscles ? 194. What is said of the influ- 
ence of the mind upon muscular activity ? Give an illustration of mental 
ttimulut eonperating with nutcular activity in the case of a sportsman. 
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his attendant, not haring any mental stimulus, will become 
weaiy. Again, if the sportsman spends some hours in 
pursuit of his favorite game without success, a feeling of 
languor creeps over him ; but while he is thus fatigued and 
dispirited, let htm catch a glimpse of the game, — his wearied 
feelings are immediately dissipated, and he presses on with 
renewed energy and recruited strength. 

195. This principle was well illustrated in the retreat from 
Russia of the defeated and dispirited French army. When no 
enemy was near, they had hardly strength sufficient to carry 
their arms ; but no sooner did they hear the report of the 
Russian gtms, than new life seemed to pervade them, and they 
wielded their weapons powerfully until the foe was repulsed ; 
then there was a relapse to weakness, and prostration followed. 
It is thus with the invalid when riding for his health ; — relate 
an anecdote, or excite this mental stimulus by agreeable con- 
versation, and much benefit will accrue from the ride to the 
debilitated person. So it is in the daily vocations of life ; if 
the mind have some incentive, the tiresomeness of labor will 
be greatly diminished. Let an air of cheerfulness ever per- 
vade our every employment, and, like music, " it sweetens 
toil.'' 

196. Facts illustmtive of the inutility of calling the muscles 
into action, without the cooperation of the mind, are seen in 
the spiritless aspect of many of our boarding school proccs* 
sions, when a walk is taken merely for exercise, without 
having in view any attainable object But present to tlio 
mind a botanical or geological excursion, and the saunter 
will be exchanged for the elastic step, the inanimate appear- 
ance for the bright eye and glowing cheek. TJie difference 

4 

195. Giv^ an illustration of mental stimulus cooperating with muscular 
activity in the case of the dispirited French army in their retreat from 
Uussia. How can a union of mental impulse and muscular action be ben 
eficial to an invalid ? Does this same principle apply to those who labor ? 
IBS. Give an inatanoe of the diffecent efliBOts pro4u£ed Iqt tht abaeivM 404 
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is, simply, that, in the former case, the muscles are obliged to 
ivork without that full nervous impulse so essential to their 
energetic action ; and that, in the latter, the nervous influence 
is in full and harmonious operation. 

197. It must not, however, be supposed that a walk sim- 
;#Iy for the sake of exercise can never be beneficial. Every 
one, unless prevented by disease, should consider it a duty to 
okc exercise every day in the open air ; if possible, let it be 
had in combination with harmonious mental exhilaration ; if 
not, let a walk, in an erect position, be made so brisk as to 
produce rapid respiration and circulation of the blood, and in 
a dress that shall not interfere with free motions of the arms 
and free expansion of the chest. 

Ohservation, The advantages of combining harmonious 
mental excitement, with muscular activity, is thus given liy 
Dr. Armstrong : — 

" In whatever you twmi. 
Indulge yovr taste. Some love the manly toilny 
The tennis some, and some the graceful dance ; 
Others, more hardy, range the purple heath 
Or naked stubble, where, from field to field, 
The sounding coTies urge their lab'ring flight. 
Eager amid the rising cloud to pour 
The gun's unerring thunder; and there are 
Whom still the mead of the green archer eharm. 
He ehooeee be$i whose labor entertains 
His vacant fancy most ; the toil you hate 
Fatigues you Mon, and scarce improves your Unibs.'* 

197. May not a walk, simply as an exercise, be beneficial ? What it 
piaterad? 
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CHAPTER XI. 

BLtaifiKE OF THE MUSCLES, CONTINUED. 

198. The erect attitude lessens the exhaustien of the muscles. 
A peracm whose position is erect will stand itrnger^ walk further, 
end perform more labor, than an individual whose position is 
stooping, but equal in all other respects. The manly port in 
an erect attitude, depends chiefly upon the action of the mus- 
cles of the back ; and it follows that the fewer the muscles in 
a state of tension, the less the draught upon the nervous sys- 
tem, and the less its exhaustion. Another advantage which 
attends the erect position is, the trunk and head are balanced 
lipon the bones and cartilages of the spinal column. If the 
body slightly incline forward, the muscles attached to the 
posterior side of the spine, by a gentle contraction, will bring 
it to the perpendicular, and even incline it backward. This 
is immediately removed by a slight contraction of the muscles 
upon the anterior side of the spinal column. 

199. In the erect position, there is a constant slight oscil* 
latlon of the body backward and forward, like the movement 
of a pendulum ; while, in the stooping posture, the muscles 
on the posterior side of the spinal coluiiui are kept in a state 
of corl'jiued tension and contraction, to prevent l|ie body from 
falling forward. This enfeebles the muscles of the back, and 
exhausts the nervous energy, while the erect position favors 
their development and power, because there is an alternate 
contraction and relaxation of the muscles. Again, in the 
stooping position, the lower limbs are curved at the knee. In 

198. Why will a person who stands erect walk further, and perform mors 
labor, than if he assumed the stooping posture ? 199. Why are the musdti 
•f the back to toon tzhanated in the stooping position ? 
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thu attitude, there is a constant tension of tt e muscles of tha 
lower extremitiea, which produces muscular exhaustioo. 




« 1^ Uw IM. X, Btpnaent* th* 
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200. When it is necessary to call into action a part of the 
muscles of the system in the performance of any duty, as 
those of the lower limhs in walking, if the muscles of other 
parts are in a state of inaction, the influence of the nervous 
system can be determined in an undivided manner upon those 
parts of the lower limbs in action ; hence they will not so soon 
become wearied or exhausted, as when this influence is divided 
between a greater number of muscles. In performing any 
labor, as in speaking, reading, singing, mowing, sewing, &C., 
there will be less exhaustion, and the effort can be longei 
maintained in the erect position of the body and head, than in 
a stooping attitude. 

Experiment. Hold in each hand a pail of water or equal 
weights, in a stooping posture, as long as it can be done 
without much suflTering and injury. Again, when the mus- 
cular pain has ceased, hold the same pails of water, for the 
same length of time, in an erect posture, and note the diflfer- 
ence in the fatigue of the muscles. 

201. If the stooping posture is acquired in youth, we are 
quite certain of seeing the deformed shoulders in old age. 
Hence the importance of duly exercising the muscles of the 
back, for when they are properly developed, the child can and 
will stand erect. In this attitude, the shoulders will be thrown 
back, and the chest will become broad and full. 

202. Pupils, while standing during recitations, often inad- 
vertently assume the attitude represented by fig. 49, and it. is 
the duty of teachers to correct this position when assumed. 
When a child or adult has contracted a habit of stooping, and 
}ias become round-shouldered, it can be measurably, and gen- 
erally, wholly, remedied by moderate and repeated efibrts to 
bring the shoulders back, and the spinal column in an erect 

200. What suggestion when it is necessary to call into action a part of 
the muscular system ? Give the experiment that illustrates this principle. 
901. Why should a child be taught to stand erect ? 202. How can rou^id 
■houlden acquired by habit be remedied ? 
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position. This deforrnity can and should be remedied in our 
schools. It may take months to accomplish the desired end, 
yet it can be done as well under the direction of the kind 
instructor, as under the stern, military drill Bei^eant,who never 
fails to correct this deformity among bis raw recruits. 



Pig. SO. 
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203. The child should be taught to sit erect when employed 
in $tudy or work. This attitude favors a healthy acllon of the 
various organs of the system, and conduces to beauty and 
symmetry of form. Scholars ore more or less inclined to lean 
forward and place the elbow on the table or desk, for support 

301 Wkyihaold thtnect attttudebeMtnmsdlndttiiigl 
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and this is oAen dcme w^n their seals are provided with 
backs. Where Ihere is a predisposition to curvature of the 
spine, no position is more unfavorable or more productive of 
defornutieB than this ; for it is usu^ly continued in one direc- 
tion, and the apparent deformity it induces is a projectitm <rf 
the Bhoulders. If the girl is so feeble that she cannot sit 



Fig. 61. 




Fit SL An In^nfiM 



erect, as represented by fig. 50, let her stand or recline on a 
couch; either is preferable to the position represented by fig. 
51. In furnishing school-rooms, care should be taken that 
the desks are not so low as lo compel the pupila to lean 
forward in examining their books. 
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204. 2^ museles^ token exhausted^ cannot endure continued 
^orL When the energies of the muscular system have heen 
expended hy severe and long-continued exercise, or the hrain 
and nervous system prostrated by protracted mental effort, the 
muscles are unfitted to maintain the body erect in standing or 
sitting for a long time, as the nervous system, in its exhausted 
state, cannot supply a sufficient amount of its peculiar infiu* 
ence to maintain the supporting muscles of the body and head 
in a state of contraction. Hence, a child or adult, when much 
&tigued, should not be compelled to stand or sit erect in one 
posture, but should be permitted to vary the position fre- 
quendy, as this rests and recruits both the muscular and the 
nervous system. 

205. A slight relaxation of the muscles tends to prevent 
their exhaustion. In walking, dancing, and most of the 
mechanical employments, there will be less fatigue, and the 
movements will be more graceful, when the muscles are 
slightly relaxed. When riding in cars or coaches, the system 
does not suffer so severely from the jar if there is a slight 
relaxation of the muscles, as when they are in a state of rigid 
contraction. 

Experiments. Attempt to bow with the muscles of the 
limbs and trunk rigid, and there will be a stiff bending of the 
body only at the hip-joint. On the other hand, attempt to bow 
with the muscles mod.grately relaxed ; the ankle, the knee, 
and the hip-joint will slightly bend, accompanied with an easy 
and graceful curve of the body. 

206. The muscles when relaxed, together with the yielding 
character of the cartilage, and the porous structure of the ends 
of the bones that form a joint, diffuse or deaden the force of 

20i, When are the muscles unfitted to maintain the system erect either 
in standing or sitting ? What is necessary when this condition of the 
system exists ? 206. Why should the muscular system be slightly relaxed 
ia walking, ftc. ? Give iUustratiTe experiments. 206. What is the reMoa 
that we do aol fisel the jar in IhUing from a moderate height ? 

9* 
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jars, or shocks, in stepping suddenly down stairs, or in fall- 
ing from moderate heights. Hence, in jumping or falling 
from a carriage, or any height, the shock to the oi^ns of 
the system may be obviated in the three following ways : 
1st. Let the muscles be relaxed, not rigid. 2d. Let the 
limbs be bent at the ankle, knee, and hips ; the head should 
be thrown slightly forward, with the trunk a little stooping. 
3d. Fall upon the toes, not the heel. 

Experiments. Stand with the trunk and lower limbs firm^ 
and the muscles rigid ; then jump a few inches perpendic- 
ularly to the floor, and fall upon the heels. Again, slightly 
bend the limbs, jump a few inches, and fall upon the toes, and 
the difference in the force of the shock, to the brain and other 
organs, will be readily noticed. 

207. The muscles require to he educated^ or trained. The 
power of giving different intonations in reading, speaking, sing- 
ing, the varied and rapid executions in penmanship, and all 
mechanical or agricultural employments, depend, in a measure, 
upon the education of the muscles. In the first effort of mus- 
cular education, the contractions of the muscular fibres are 
irregular and feeble, as may be seen when the child begins to 
walk, or in the first efforts of penmanship. 

208. Repetitionof muscular action is necessary. To render 
the action of the muscles complete and effective, they must 
be called into action repeatedly and at proper intervals. This 
education must be continued until not only each muscle, but 
every fibre of the muscle, is fully under the control of the 
will. In this way persons become skilful in every employ- 
ment In training the muscles for effective action, it is very 
important that correct movements be adopted at the com- 



How is this shown by experiment? 207. Upon what do the different 
bitonations of sound or mechanical employments depend ? Why are the 
first efforts in educating the muscles indifferent or irregular ? 208. Why 
u zepetltion of muscular action necessary ? Why is it important that 
conrect moTements be adopted in the first efforts of muscular education 2 



HYGIBME OF THE KTTSCLSS. lOS 

If this 13 neglected, the motiou will be coi^ 
strained and improper, while power and skill will be lost. 

Illustration. If a boy, while learning to mow, is allowed 
to swing his scythe in n stooping position, twisting his body at 
every sweep of the scythe, he will never become an easy, 
efficient mower. Proper instruction is as necessary in many 
of the agricultural branches as in the varied mechenical 
employments. 




209. Good pensnanahip regviret properly trained muselet. 
To a deficient analysis of the movements of the arm, hand, 
and fingers, on the part of teachers and pupils in penman- 
ahip, together with an improper position in sitUng, is to be 

How U thii iUuatnted ? 209. Why hsTa w muiy pupili Ulad ia 
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ascribed the great want of success in acquiring this art The 
pen should be held loosely, and when the proper position is 
attained^ the scholar should make an effort to imitate some 
definite copy as nearly as possible. The movements of the 
fingers, hand, and arm, necessary to aoc<:miplish this, should 
be made with ease and, rapidity, striving, at each efibrt, to 
imitate the copy more nearly. 

210. When the arm, hand, and fingers are rigid, ^e lax^ 
muscles, that bend and extend these parts, are called into too 
intense action. This requires of the small muscles, that pro- 
duce the lateral movements, which are essential to rapidity in 
writing, an effort which they cannot make, or can with diffi- 
culty accomplish. 

Experiment, Vigorously extend the fingers by a violent 
and rigid contraction of the muscles upon the lower part of 
the arm, and the lateral movement which is seen in their sep- 
aration cannot be made. But gently extend the fimgers, and 
their oblique movements are made with freedom. 

211. An individual who is acquainted with the laws ot 
health, whose muscles are well trained, mtOI perform a certun 
amount of labor with less fatigue and waste to the system, 
than one who is ignorant of the principles of hygiene, and 
whose muscles are imperfectly trained. Hence the laboring 
poor have a deep interest in acquiring a knowledge of prac- 
tical physiology, as well as skill in their trade or vocation. It 
is emphatically true to those who earn their bread by the 
^ sweat of their brow,*^ that '^ knowledge is power.'* 

210. What if said of the lateral and oblique moyements of the am, 
lumd, and flngen in writing ? How is this shown by experiment ? 21L "Why 
is the study of physiology and hygiene of utility to ^e laborer i 
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GHAPTfiR XII. 

THE TEETH. 

212. The teeth, in composition, nutrition, and growth, 
are different from other bones of the body. They vary in 
number at different periods of life, and, unlike other bones, 
they are exposed to the immediate action of atmospheric air 
and foreign substances. The bones of the system, generally, 
when fractured, unite ; but there is never a permanent union 
of a tooth when broken. 

ANATOMY OF THE TEETH. 

213. The TEETH are attached to the upper and lower jaw- 
bone, by means of bony sockets, called al've-o^lar processes. 
These give great solidity to the attachment of the teeth, and 
frequently render their extraction difficult. The gums, by 
their fibrous, fleshy structure, serve to fix the teeth more 
firmly in the jaw. 

Observation. When a permanent tooth is extracted, these 
bony processes are gradually absorbed, so that in advanced 
age there remains only the jaw-bone covered by the lining 
membrane of the gum. This accounts for the narrow jaw 
and falling in of the lips in old age. Frequently, a piece of 
the alveolar process comes out with the tooth when extracted, 
and the dentist has then the credit of ^^ breaking the jaw.'* 

212. What is BAid of the teeth ? In what lespect do they differ from other 
bones of the body ? 213—218. Oive the anatomy of the teeth. 213. What 
confines the teeth in the jaw-bone ? What becomes of the soeket when a 
tooth is remoTed ? What effect has this absorption upon the jaw tod 
Ups? 



, AND HTGISMS. 

No great injury results rrom the ramov^ of the process in this 



214. The teeth are formed in the interior of the jaws, and 
within denfal caj^mUa, (ntenibninous pouches,) which ara 
enclosed within the substnnee of the hone, and present in 
their interior a fleshy bud, or granule, from the sur&ce of 
which exudes the ivory, or the bony part of the tooth. In 
proportion as the tooth is formed, it rises in the socket, which 
is developed simultaneously widi the tooth, and passes through 
the guhi, and shows itself without. 
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215. The first set, which appears in infancy, is called 
tem'po-ra'Ty, or milk teeth. They are twenty in number ; ten 
in each jaw. Between six and fourteen years of age, the ten*- 
porary teeth are removed, and the second set appears, called 
per'ma-neat teeth. They number thirty-two, sixteen in each 
jaw. 
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S16. The four front teeth in each jaw are called i»-'ei'»ortf 
(cuttitig teeth ;) the next tooth in each side, the cua'pid, (uya 
tooth ;) the neit two, bi-etu'pids, (small grindera ;) the next 
two, m&lan, (grinders.) The last one on each aide of the 
jaw is called a wxadata tooth, because it does not appear until 
a. person is about twenty years old. The incisors, cuspids, 
and bicuspids, have each but one root The molars of the 
iqqier jaw haTe Uiree roots, while those of the lower jaw liare 
but two. 

Fig. 66. 




Observation. The shape of the teeth in different species of 
animals ia adapted to the kind of food on which they subaiat. 
Those animals that feed exclusively on flesh, as the lion, have 
the cuspids, or canine teeth, largely developed, and the molars 
hare sharp cutting points. Those animals that feed on grass 
and grain, oa the horse and the eheep, have their molar teeth 
more rounded and flat on the crown. The human teeth are 

216. Giva the nunes of the permanent teeth. What teeth hire hnt ona 
toot, or ■■ fing " ! How tbutj root! hsTe the molm of the sppat jkv ) 
Of the lower J>w> TTluit U eud of tht ihapeot the tMth lodiflneal 
•pMiM of iiilmi.Ii r 
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nd&pled to feed on fruits, gram, or flesh, as they are leas 
pointed than those of the cat, and more pointed than those of 
the sheep. 

217. The teeth are composed principally of two subotances 
— the i'vo-ry and the en-am'el. The internal part of the tooth 
or the ivory, is harder and more enduring than bone, and forms 
the body of the tooth. The enamel is remarkable for its bard- 
ness, and varies somewhat in color, with the age, temperament, 
habits, and manner of living of different individuals. When 
any part of the enamel is destroyed, it is never regenerated. 



fig. 66. 



Fig. 67. 




218. Each tooth is divided into two parts, namely, crown 
and root. The crown is that part which protrudes from the 
jaw-bone and gum, and is covered by the highly polished 
enamel. The root, or " fang," is placed in the sockets of tba 
jaw, and consists of bony matter. Through this bony sub* 
stance several small vessels pass, to aid in the growth and 



217. Give thi structure of the teeth. What ie laid ot the enunel? 
SIS. Into how man; puts are the teeth diTided i Desoriba the crown. Ths 
root. What vessels paas thioufih the baajr matter ? What ia thali uh t 
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also in the removal of the tooth. There are, heside theae 
vessels, small white cords passing to each tooth, called nerves. 
(See fig. 57.) When these nerves are diseased, we have the 
toothache. 

PHYSIOLOGY OF THE TEETH. 

219. The use of the teeth is twofold. 1st. By the action 
of the incisors the food isvdivided, while the molars grind or 
break down the more solid portions of it. By these processes, 
the food is prepared to pass more easily and rapidly into the 
stomach. 

220. In the mastication of food there are two movements 
of the lower jaw — the action by which the teeth are brought 
together, and the lateral motion. In the former, the food is 
cut or divided, the jaws acting like shears. This movement 
is produced by the action of two large muscles situated on 
each side of the head and face. 

Observation. The muscles attached to the lower jaw are of 
great strength ; by their action alone, some persons are ena- 
bled to bite the hardest substances. By putting the fingers 
upon the side of the head above and in front of the ears, and 
upon the face above the angle of the jaw, while masticating 
food, the alternate swelling and relaxation of these muscles 
will be clearly felt, . 

221. The lateral, or grinding movement of the teeth, is pro- 
duced by the action of a strong muscle that is attached to the 
lower jaw on the inside. 

'Observation, Those animals that live solely on fiesh, have 
only the cutting, or shear-like movement of the jaws. Those 



21^—222. Giffe tha phynolcgy of the teeth. 219. Give one of the functions 
of the teeth. 220. How many moyements of the lower jaw in masticating 
food ? What effect has the first movement upon the food ? How pro- 
daeed ? What is the character of the masticating muscles ? 221. How is 
iho grinding motion of the teeth produced ? What is said of the morn- 
moitt of the teeth in difierent animals ? « 

10 
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fhst use vegetables ibr foocU bsfe te giiDdiiig raotioB ; while 
man has both the cutting aad gimdii^ moTemeiit 

930. 9d. The teeth aid u« i^ articiilating with distmetiHM 
certain letters and words. An individual who haa lost his 
front teeth cannot enunciate distinctly certain letteis called 
dental. Again, as the alveolar processes are removed by 
absorption soon after the removal of the teeth, the lips and 
cheeks do not retain their former fl41 position^ thus marring, ia 
no slight degree, the symmetry of the lower part of the face. 
Consequently, those simple observances that tend to the 
preservation of the teeth are of great practical interest to all 
peraoDfl. 

HTQIENE OF THE TEETH. 

22S, To preserve the teetk^ they must he kept clean. After 
eating food, they should be cleansed with a brush and water, 
or rubbed with a piece of soft flannel, to prevent the tartar 
collecting, and to remove the pieces of food that may have 
lodged between them. Toothpicks may be useful in remoy- 
ing any particles inaccessible to the brush. They may be 
made of bone, ivory, or the common goose-quill. Metallic 
toothpicks should not be used, as they injure the enamel. 

234. The mouth should he cleansed with pure tepid water ai 
nighty as well as in the morning ; after which the teeth should 
be brushed upward and downward, both on the posterior and 
anterior surfaces. It may be beneficial to use refined soap, 
once or twice every week, to remove any corroding substance 
that may exist around the t^eth ; care being taken to thor- 
oughly rinse the mouth after its use. 

225. Food or drink shofdd not he taken into the mouik 
when very hot or very cold. Sudden changes oi tenqieiatinB 
will crack the enamel, and finally produce deca3red teeth. 

SSS. Wliftt fa another use of the teeth? 288 2a. Otw tk§ h^ymm 
ilftkti&tik, 29S. How can the teeth be preaerred? Bjr what aMttw> 
2M. How often ehould they be acanaed? 22S. What ia aiM of fHy kot 
A? oold drinka ? 
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OhgervaUon, On this account, smoking is permeious, be* 
cause the teeth are subjected to an alternate inhalation o£ both 
cold and warm air. 

226. 2%e temporary teeth should he removed as soon as 
they become loose. If a permanent tooth makes it appear- 
ance before the first is removed, or has become loose, the 
milk tooth, although not loose, should be removed without 
delay. This is necessary that the second set of teeth may 
present a regular and beautiful appearance. 

227. In general^ when the permanent teeth are irregular^ 
one or more should he removed. If the teeth are crowded and 
irregular, in consequence of the jaw being narrow and short, 
or when they press so hard upon each other as to injure the 
enamel, remove one or more to prevent their looking unsight- 
ly, and in a few months the remaining teeth, with a little care, 
will fill the spaces. 

Observation, When it is necessary to remove a tooth, apply 
to some skilful operator. It requires as much skill and knowl- 
edge to extract teeth well, as it does to amputate a limb ; yet 
some persons, who possess strong arms, will obtain a pair of 
forceps, or a tooth-key, and hang out the sign of '^ surgeoa- 
dentist,^^ although ignorant of the principles that should guide 
them. 

228. It is not ahvays necessary to have teeth extracted when 
they aehe. The nerve, or the investing membrane of the 
root, may be diseased, and the tooth still be sound. In such 
instances, the tooth should not be extracted, but the diseased 
condition may be remedied by proper medication. There are 
many sound teeth, that become painful, as already mentioned, 
which are unnecessarily removed. 



Why is amoking ii^'urious to the teeth ? 226. What remark respecting 
the temporary teeth? 227. What remarks respeoting the permanent 
teeth ? Do those peisons that extract teeth require skill as well as knowl- 
edge ? 228. Why should not teeth be extracted at all times when th^ 
•re painful? 
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lUustration, Dr. H. M., of Belfast, Me., related to me that 
an individual in that vicinity had his teeth, (all of them 
sound,) on one side of the lower jaw, extracted hy an igno- 
ramus of a ^^ tooth*puller," and this without any relief from 
pain. The disease was tic douloureux, which was relieved 
by Dr. M. 

229. The preservation of the teeth requires that they he 
frequently examined. When a part of the enamel Is removed, 
and a small portion of the body of the tooth has become cari- 
ous, in many instances such teeth may be preserved from 
further decay by having them filled or *' plugged " with gold 
foil. All amalgams, pastes, and cheap patent articles for 
filling, should be avoided, if you would preserve both the teeth 
and4he general health. 

230. The practice of cracking nuts with the teeth, or of 
lifting heavy bodies, and the constant habit of biting thread, 
should be avoided, as they finally destroy the enamel. 

231. All acidulated drinks and mineral waters^ that " set 
the teeth on edge^^'* are injurious. All tooth-powders and 
washes that contain any article that is acid, corrosive, or grind- 
ing, should be banished from the toilet. Tobacco is not a pre- 
servative of the teeth. It contains " grit," which wears away 
the enamel ; beside, when chewed, it debilitates the vessels of 
the gums, turns the teeth yellow, and renders the breath and 
the appearance of the mouth disagreeable. 

232. Healthy persons have generally sound teeth, while 
feeble persons have decayed teeth. For this reason, we should 
try to learn and practise the few simple rules that promote 
health. 



Give an illustration of the removal of Bound teeth. 229. How may 
decaying teeth be preserved ? What should be avoided in the filling of 
teeth ? 230. What practices should also be avoided ? 281. What is said 
of acidulated drinks ? What effect has t&e chewing of tobacco upon the 
teeth ? 232. What is one reason for preserving health ? 
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CHAPTER XIII. 

THB DIGESTIVE ORGANS. 

p 

233. FsoM the earliest existence of the human system to 
the last ray of life, change is impressed upon it by the Giver 
of this curious fabric. New atoms of matter are deposited, 
while the old and now useless particles are constantly 
removed. The material necessary to sustain the growth 
of the body in early life, and also to repair the waste that 
is unceasing to animal existence, is the food we eat. 

234. Food, animal or vegetable, contains most of the ele- 
ments of the different tissues of the system, yet it must un- 
dergo certain essential alterations before it can become a part 
of the body. The first change is effected by the action of 
the Digestive Organs, 

ANATOMY OF THE DIQESTIYE OBGANS. 

235. The digestive organs are the Mouthy Teethy* SaVi- 
va-ry Glands^ Phar'ynx^ (E'Sophfa-gus^ (gullet,) Stom'ach^ 
lu'tes'tines^ (bowels,) Ladte-alsy (milk, or chyle vessels,) 
JTiO'Tocfie Duct^ Liv'er^ and the Pan'cre-i^^ (sweetbread.) 

236. The mouth is an irregular cavity, which contains the 
instruments of mastication and the organs of taste. It is 

• See Chapter XU. 

233. What is unpressed upon the human system from its earliest exist- 
ence ? What maintains this change ? 234. Has animal or vegetable food 
any resemblance to the different tissues of which it finally forms a part ? 
By what organs is the first change in the food effected ^ 235—258. Give 
4he antUomg qf the di§eHive,org0na» 235. Name them. 238. Deecribe the 
mouth. 

10* 
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bounded in front by the lips ; on each side by the iotemal 
surface of the cheeks ; above, by the hard palate (roof of tha 
mouth) and teeth of the upper jaw ; below, by the tongue and 
teeth of the lower jaw ; behind, il is continuoua with the 
pharynx', but is separated from it by a kind of movable 
cUrt^n, called the soft palate. This may be elevated or 
depressed, so as to close the passage or leave it free. 

237, The salivary glands are six in number; three on 
each side of the jaw. They are called the pa-roHid, the 
tub-maa/H-la-rv and the sub-lin'gual. 




. The PAROTID GLAND, the largest, is situated in front 
of the external ear, and behind the angle of the jaw. A 
duct (Steno's) from this giand opens into the mouth, i 
the second molar tooth of the upper jaw. 
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239. The subhazillabt qlaki) is situated within the lower 
jaw, anterior to ita angle. Its escreiory duct (Wharton'a) 
opens ifilo the mouth by ihe side of the fra/faan lin'gua, 
(bridle of the tongue.) 

240. The sublinsual glans is elongated and flattened, 
and situated beneath the mucous membrane of the floor of 

he mouth, on each side of the frsenum lingure. It has seven 
or eight small ducts, which open into the mouth by the aide 
of the bridle of the tongue. 

Observation. In the "mumps," the parotid gland is 
diseased. The swelling under the tongue called the " frog" 
is a disease nf Ihe sublingual gland. *■ 



Fig. 69. 
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241. The FHABYNZ is a membranous sac, situated upon the 
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upper portion of tiie spinal column. It extends from the base 
of the skull to the top of the tra'che-a^ (wmdpipe,) and is 
continuous with the oesophagus. From the phiur3mx are four 
passages ; one opens upward and forward to the nose, the 
second leads forward to the mouth, the third downward to the 
trachea and lungs, the fourth downward and backward to the 
stomach. 

242. The (esophagus is a large membranous tube that 
extends behind the trachea, the heart, and lungs, pierces 
the diaphragm, and terminates in the stomach. It is com- 
posed of two membranes — an internal, or mucous, and a 
muscular coat The latter is composed of two sets of fibres ; 
one extends lengthwise, the other is arranged in circular 
bands. 

243. The stomach is situated in the left side of the abdo- 
men, immediately below and in contact with the diaphragm. 
It has two openings; one connected with the CBSophagus, 
^sailed the car'di-ac orifice; the other connected with the 
upper portion of the small intestine, called the py'lor^ie 
orifice. It is composed of three coats, or membranes. The 
exterior or serous coat is yery tough and strong, and in- 
vests every part of this important organ. - The middle, or 
muscular coat is composed of two layers of muscular fibres, 
one set of which is arranged longitudinally, the other circu- 
larly. The interior coat is called the* mucous, and is arranged 
in ru'ga^ (folds.) The stomach is provided with a multitude 
of small glands, in which is secreted the gastric fluid. 

Illustration. The three coats of the stomach anatomically 
resemble tripe, which is a preparation of the largest stomach of 
the cow or ox. The outer coat is smooth and highly polished. 
The middle coat hi composed of minute threads, which are 

241. Describe the pharynx and the passages leading from it. 242. Give 
the itrttotnre of the cesophagus. 243. Where is the stomach situated? 
How naiix ooMs has it ? Desoribe them. What article prepared fin 
food does the stomach resemble ? 
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anviged in two lasers. The fibres of theoe layera cross each 
odier. The inner coot is soi^, and presents many fold*, usually 
called " the honey-comb." 
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244. The intestines, or alimentary canal, are divided into 
two parts — the intallaad large. The small intestine ia about 
twenty-five feet in length, and is divided into three portions, 
namely, die Du-o-de'nvm, the Je-ju'num, and the H'e-imt. 
The large intestine is about five feet in length, and is divided 
into three parts, namely, the Cafcum, the Co'lon, and the 
RttftUTit. (AppendLi D.) 

345. The duodenum is somewhat Jarger than the rest at 
the smail intestine, and has received its name from being in 

2U. EiploJB flg. 60. Wtiat ii the length of the imall inUitine, uil 
how Ii U diiided ? WhM is the length of the Urge inteitint ? Oin iti 
firiiiaiw. 3iS. Deicribe the duodeniua. 
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length about the breadth of twelve fingers. It commences at 
the pylorus, and ascends obliquely backward to the under 
surface of the liver. It then descends perpendicularly in 
front of the right kidney, and passes transversely across the 
lower portion of the spinal column, behind the colon, and 
terminates in the jejunum. The ducts from the liver and 
pancreas open into the perpendicular portion, about six inches 
from the stomach. 

246. The jejunum is continuous with the duodenum. It 
is thicker than the rest of the small intestine, and has a 
pinkish tinge. 

247. The ileum is smaller, and thinner in texture, and 
somewhat paler, than the jejunum. There is no mark to dis- 
tinguish the termination of the one or the commencement of 
the other. The ileum terminates near the right haunch-bone, 
by a valvular opening into the colon at an obtuse angle. 
This arrangement prevents the passing of substances from the 
colon into the ileum. The jejunum and ileum are sur- 
rounded above and at the sides by the colon. 

248. The small intestine, like the stomach, has three coats. 
The inner, or mucous coat is thrown into folds,, or valves. In 
consequence of this valvular arrangement, the mucous mem- 
brane is more extensive than the other tissues, and gives a 
greater extent of surface with which the aliment comes in 
contact. There are imbedded under this membrane an 
immense number of minute glands, and it has a great number 
of piles, like those upon velvet. For this reason, this mem- 
brane is sometimes called the villous coat. 

249. The ccecum is the blind pouch, or cul-de-sac, at the 
commencement of the large intestine. Attached to its ex- 
tremity is the ap-pend'ix verm-i-form'isy (a long, worm- 

What important ducts open into it ? 246. Describe the jejununL 
247. The ileum. 248. What is said of the coats of the intestines ? Why 
is the mucous membrane sometimes called the yillous coat ? 249. Describe 
the ccecoim. 
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shaped tube.) It is froin one to aix inches in length, and of 
Jie size of a goose-quill, 

250. The colopi is divided into three parts — the aaeending, 
Iratmerge, and descending. The ascending colon passes 
upward from die right haunch-bone to the under surface of 
the liver. It then bends inward, and crosses the upper part 
of the abdomen, below the liver and stomach, to the left side, 
under the name of the transverse colon. At the left side, it 
turns, and descends to the left haunch-bone, and is called the 
deacendiog colon. Here it makes a peculiar curve upon itself, 
which is called the sigmoid Jleifxire. 

Kg. 61. 
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i« of the diviiloni at the colon. Bipl^s. Cg. SI. 
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251. The RECTUW is the terminatioii of the large intestine. 
The large intestine has three coats, like the stomach and 
small intestine. The longitudinal fibres of the muscular coat 
are collected into three bands. These bands are nearly one 
half shorter than the intestine, and give it a sacculated 
appearance, which is characteristic of the coecum and colon. 

252. The lacteals are minute vessels, which commence 
in the villi, upon the mucous surface of the small intestine. 
From the intestine they pass between the membranes of the 
mufen^ter-y to small glands, which they enter. The first 
range of glands collects many small vessels, and transmits a 
few larger branches to a second range of glands ; ahd, final- 
ly, after passing through several successive ranges of these 
glandular bodies, the lacteals, diminished in number and in- 
creased in size, proceed to the enlarged portion of the thoracic 
duct, into which they open. They are most numerous in the 
upper portion of the small intestine. 

253. The thoracic duct commences in the abdomen, by 
a considerable dilatation, which is situated in front of the lower 
portion of the spinal column. From this point, it passes 
through the diaphragm, and ascends to the lower part of the 
neck. In its ascent, it lies anterior to the spine, and by the 
side of the aorta and (esophagus. At the lower part of the 
neck, it makes a sudden turn downward and forward, and 
terminates by opening into a large vein which passes to the 
heart. The thoracic duct is equal in diameter to a goose- 
quill, and, at its termination, is provided with a pair of semi- 
lunar valves, which prevent the admission of venous blocd 
into its cylinder. 

251. What is said of the arrangement of the fibres of the muscular coat 
•f the large intestine ? 252. What are the lacteals ? Give their course 
from the mucous coat of the intestine to the thoracic duet. 253. Describe 
the course of the thoracic duct. How is the yenous blood preyented tnm, 
pMsing into this duct ? 



jfxtoxr or the digestive okoakv. 
Pie. 62. 
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OiHTvatMR. The mesenteric glands, which an ailuated 
between two layers of serous membrane (metentery) that 
tuinecta the small intestine with the spinal column, occaqioo- 
■Uy heeome diseased in childhood, and prevent the chyl« 

n 



139 AHATOMT, r&XSIOLOeT, Alts mrciEHZ. 

boat passmg to the thomcic duct Children thus affected h^n 
& voracious appetite, and atthft same time are becoming more 
uid more emaciated. The disease is called mesenteric con- 
sumption. 

254. , The liver, a gland appended to the alimentary canal, 
is the largest organ in the system, and weighs about four 
pounds. It is situated in the right side, below the diaphragm, 
and is composed of several lobes. Its upper surface is con- 
vex ; its under, concave. This organ is retained in its place 
by several ligaments. It performs the double office of sepa- 
rating impurities from the venous blood, and of secreting a 
fluid (bile) necessary to chylification. On the under surface • 
of the liver is a mcmbmnous sac, called the gall-cysty which 
is generally considered as a reservoir for the bile. 



F^ 63 




Obtenation. A good idea of the liver and intestines can 
be obtained by examining these parts of a pig. In this animal, 
the wca, or pouches, of the large intestine are well defined. 

2&S. The FANCEEAB !■ a long, flattened gland, analogous tt 

^ DwoiiU tlM U*w. 9H. VUt b nU af th* jammMl 
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the salivary glands. It is about six inches in length, weighs 
three or four ounces, and is situated transversely across the 
posterior wall of the abdomen, behind the stomach. A duct 
from this organ opens into the duodenum. 

256. The spleen, (mih,) so called because the ancients 
supposed it to be the seat of melancholy, is an oblong, flat- 
tened organ, situated in the left side, in contact with the dia- 
phragm, stomach, and the pancreas. It is of a dark, bluish 
color, and is abundantly supplied with blood, but has no duct 
which serves as an outlet for any secretion. Its use is not 
well determined. 

Fig. 64. 




FIf . 64. The pancreu wiUi Its duct, throuffb wbleh tbe pancreotie Mcretlon 
Into tbe duodenum. 

257. The omentttm (caul) consists of four layers of the 
serous membrane, which descends from the stomach and 
transverse colon. A quantity of adipose matter' is deposited 
around its vessels, which ramify through its structure. Its 
function is twofold in the animal economy. 1st. It protects 
tbe intestines from cold. 2d. It facilitates the movements 
of the intestines upon each other during their vermicular, or 
worm-like action. 

258. Every part of the digest^ye apparatus is supplied with 
arteries, veins, lymphatics, and nervous filaments, from the 
ganglionic system of nerves. 

256. Why it the spleen so eslled ? What is peculiar to this organ ? 
257. Of what is the omentum composed ?-« What is its use ? 25S. With 
what is every part of the digcstiye apparatus supplied ? 



.:f 



*■> V 



Hi 'AlTAfOttT, PHTSIOLOGT, AKD HTGIEirS. 



CHAPTER XIT. 

rHYSlOLOGY OF THE DIGESTIVE OUGANS. 

259. St3ESTANCES received into the stomach as food, must 
necessarily undergo many changes before they are fitted to 
form part of the animal body. The solid portions are re- 
duced to a fluid state, and those parts that will nourish the 
body are separated from the waste material. 

260. The first preparation of food for admission into the 
system, consists in its proper mastication. The lips in front, 
the cheeks upon the side, the soft palate, by closing down 
upon the base of the tongue, retain the food in the mouth, 
while it is subjected to the process of mas'tuca'tion^ (chew- 
ing.) The tongue rolls the mass around, and keeps it between 
the teetli, while they divide the food to a fineness suitable for 
the stomach. 

261. While the food is in process of mastication, there is 
incorporated with h a considerable amount of sa-U'va^ (spittle.) 
Tliis fiuid is furnished by the salivary glands, situated in the 
vicinitv of the mouth. The saliva moistens and softens the 
food, so that, when carried into the pharynx, it is passed, with 
ease, through the OBsophagus into the stomach. 

262. When the food has been properly masticated, (and in 
rapid eaters when it is not^) the sofl palate is raised from the 
base of the tongue backward, so as to close the posterior open- 
ing through the nostrils. By a movement of the muscles of 
the tongue, cheeks, and fioor of the month, simultaneous with 

259 — 272. Give the physiolorfy oftlue digestive organs. 259. What is nece»* 
sary before food can nourish the body ? 26'). Describe how mastication is 
performed. 261. Of what use is the saliva in the process of mastication? 
982. How it tb* food pressed into th« phaiynx ? 



that of the soft palate, the fpod U pressel into tlie upper part 
of the pharynx. 

263. When in the pharynx, tbe fopd and drink are pre- 
vented from passing into the trachea by a simple valve-like 
arrangementyxalled the ep-i-glot'tis. The ordinary position 
of this little jorgan is perpendicular, so as not to obstruct the 
passage of air into the lungs ; but in the ac,t of swallowing, 
it is brought directly over the opening of the trachea, called 
the glot'iis. The food, being forced backward, passes rapidly 
over the epiglottis into the oesophagus, wher^e the circular band 
of muscular fibres al)ove, contracts a^d forces the food to the 
next lower band, - Each band relaxes and contracts succes- 
sively, and thus presses the alimentary ball downward and 
onward to the stomach.* 

Observation* If air is inhaled when the food or drink is 
passing over the glottis, some portions of it may be carried 
into the larynx or tracheal. This produces violent spa^ipodic 
coughing, and most generally occurs when an attempt is made 
to speak while masticating food ; therefore, never talk when 
the mouth contains food. 

264. When the food reaches the stomach, th,e gastric glajids. 
are excited to action, and they secrete a powerful solvent, 
called gastric juice. The presence of food in the stomach aliso 
increases a contractile action of the muscular coat, by which 
the position of the food is changed from one part of this cavity 
to another. Thus the aliment is brought in contact with the 
mucous membrane, and each portion of it becomes saturated 
with gastric juice, by which it is softened, or dissolved into 



* The process of deglutition may be comprehended by analyzing 
tlie operation of swallowing food or saliva* 



263. When the food is in the pharynx, how is it prevented from passing 
into the trachea, or windpipe ? Describe how. it is passed into the stom- 
ach ? Give the observation. 2&k. Describe how the food in the stomach 
is coaTerted into chyme. 

11 • 
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a pulpy homogeneous mass, of a creamy consistence, eaUed 
Chyme, The food is not all converted into chyme at the same 
time ; hut as fast as it is changed, it passes through the pyloric 
orifice into the duodenum. 

Observation, The gastric juice has the property of coagu- 
lating liquid albuminous matter when mixed with it. It is 
tliis property of rennet, which is an infusion of the fourth 
stomach of the calf, by which milk is coagulated, or formed 
into "curd." 

265. The chyme is conveyed through the pyloric orifice of 
Ihc stomach into the duodenum; The chyme not only excites 
an action in the duodenum, but also in the liver and pancreas. 
Mucus is then secreted by the duodenum, bile by the liver, 
and pancreatic Jluid by the pancreas. The bile and pancrc- 
atic fluid are conveyed into the duodenum, and mixed with 
the chyme. By the action of these different fluids, the chyme 
is converted into a fluid of a whitish color, called Chyle^ and 
into residuum. 

Observation. The bile has no agency in the change 
through which the food passes in the stomach. In a healthy 
condition of this organ, no bile is found in it The common 
belief, that the stomach has a redundancy of this secretion, is 
erroneous. If bile is ejected in vomiting, it merely shows, 
not only that the action of the stomach is inverted, but also 
that of the duodenum. A powerful emetic will, in this way, 
generally bring this fluid from the most healthy stomach. A 
knowledge of this fact might save many a stomach from the 
evils of emetics, administered on false impressions of their 
necessity, and continued from the eorroboration of these by 
die appearance of bile, till derangement, and perhaps perma- 
nent disease, are the consequences. 

266. The chvle and residual matter are moved over the 

What peculiar property has gastric juice? 2&5. TVIiere and how is 
chyme conrerted into chyle ? What is said in regard to the bile ? 286. WLat 
becomes of the chyle ? 
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onicoua surface of the small intestine, by the action of its 
muscular coat. As the chyle is carried along the tract of the 
intestine, it comes in contact with the villi, where the lacteal 
vessels commence. These imbibe, or take up, the chyle, and 
transfer it through the mesenteric glands into the thoracic duct, 
through which it is conveyed into a large vein at the lower 
part of the neck. In this vein the chyle is mixed with the 
venous fluid. The residual matter is conveyed into the large 
intestine, through which it is carried and excreted from the 
system. (Appendix E.) 

267. In the process of digestion, the food is subjected to 
five difierent changes. 1st. The chewing and admixture of 
the saliva with the food ; this process is called mastication, 

268. 2d. The change through which the food passes in 
the stomach by its muscular contraction, and the secretion 
from the gastric glands ; this is called chymification. 

269. 3d. The conversion of the homogeneous chyme, by 
the agency of the bile and pancreatic secretions, into a fluid 
of milk-like appearance ; this is chylificatioh. 

270. 4th. The absorption of the chyle by the lacteals, 
and its transfer through them and . the thoracic duct, into the 
subclavian vein at the lower part of the neck.^ 

271. 5th. The separation and excretion of the residuum. 

272. Perfection of the second process of digestion requires 
thorough and slow mastication. The formation of proper 
chyle demands appropriate mastication and chymification ; 
while a healthy action of the lacteals requires that all the 
anterior stages of the digestive process be as perfect a» 
possible. (Appendix F.) 

• The chyle is changed by the lacteals and mesenteric glands, but 
the nature of this change is not, as yet, well defined or understood. 

Of the rtsiduom ? 267. Recapitulate the five changes in the digestifs 
process. 

jMn Let tbe papll ftvlew ths aaatony and phjnriologjr of the difsstivo 
Awi SfiL ei aad 85, or from iast4Mnlffal oatltaiHplau Mo. tk 
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CHAPTER XV. 

HYGIENE OF THE DIGESTIVE 0BGAN8. 

273. It is a law of the system, that each organ is excited 
to heahhy and efficient action, when influenced by its appro- 
priate stimulus. Accordingly, nutrient food, that is adapted 
to the wants of the system, imparts a healthy stimulation to 
the salivary glands during the process of mastication. The 
food that is well masticated, and has blended with it a prope 
amount of saliva, will induce a healthy action in the. stomach 
Well-prepared chyme is the natural stimulus of the duodenum 
liver, and pancreas ; pure chyle is the appropriate excitant of 
the lacteal vessels. 

274. The perfection of the digestive process, as well ai 
the health of the general system, requires tlie observance of 
certain conditions. These will be considered under four 
heads : — 1st. The Quantity of food that should be taken. 
2d. Its Quality. 3d. The Manner in which it should be 
taken. 4th. The Condition of the system when food m 
taken. 

275. The quantity of food necessary for the system 
varies. Age, occupation, temperament, temperature, habits 
amount of clothing, health and disease are among the circum- 
stances which produce the variation. 

276. The child and youth require food to promote the 

^i^— — i^— ^ ■ I I ■ I II ■■■■■ — ^—a» 

278— 4S0. Oive the hygiene of the diffesHve crgam, 278. Oire a law 
of the lyatem. What is the appropriate ftimulas of the salivary glanda 
during mastication? Of the stomach? Of the duodenum? Of th« 
lacteal vessels ? 274. What does the perfection of the digestive orgaiif 
require ? 275. What exert an influence on the quantity of food 
for the lyitcm ? 
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growth of the different parts of the body. The more rapid 
the growth of the child, the greater the demand for food. 
This accounts for the keen appetite and vigorous digestion in 
childhood. When the youth has attained his full growth, this 
necessity for nutriment ceases ; after this period of life, if the 
same amount of food is taken, and there is no increase of 
labor or exerdon, the digestive apparatus will become diseased, 
and the vigor of the whole system diminished. 

* Obsert>ution, When the body has become emaciated from 
want of nutriment, either from famine pr disease, there is an 
increased demand for food. This may be gratified with 
impunity until the mdividual has regained the usual size, but 
repletion should be avoided. 

377. Food is required to repair the waste^ or loss of sub' 
stance that attends action. In every department of nature, 
waMe, or loss of substance, attends and follows action. When 
an individual increases his exercise, — chcuagesfrom light to se* 
vere labor, — or the inactive and sedentary undertake journeys 
for pleasure, the fluids of the system circulate with increased 
energy. The old and exhausted particles of matter are more 
rapidly removed through the action of the vessels of the skin, 
lungs, kidneys, and other organs, and their places are filled 
with new atoms, deposited by the small blood-vessels. 

VIS, As the chyle supplies the blood with the newly vital- 
ized particles of matter, there is, consequently, an increased 
demand for food. This want of the system induces, in 
general, a sensation of hunger or appetite, which may be 
regarded as an indication of the general state of the body. 
The sjrmpathy that exists throughout the system accords to 

276. At what age is the appetite keen and the digestion vigoroni ? THiy f 
"What ii said in regard to the quantity of food when the youth has attained 
his growth ? What exception, as given in the obserration ? 277* Oiva 
aiwlker demand for food. What effect has increased ezeroisa upon tlia 
•yttem ? S78. How are the new particles of matter supplied ? What 4am 
f 



ttie atoB^ach the power of making known this state, to. the 
nervous system, and, if the functions of this faithful monitor 
have not heen impaired by disease, abuse, or habit, the call is 
imperious, and should be regarded. 

279. When exercise or labor is lessened^ tJie quantity of. 
food should be diminisJied, When a person who has been 
accustOQQed to active exercise, or even hard manual labor, 
suddenly changes to an employment that demands less activity, 
the waste attendant on action will be diminished in a cor- 
responding degree; hence the quantity of food should bo 
lessened in nearly the same proportion as the amount of 
exercise is diminished. If. this principle be disregarded, tlie 
tone of the digestive organs will be impaired, and tlie health 
of the system enfeebled. 

28Q. Tbi^ remark is applicable to tlxose students who have 
left laborious employments to attend school. Although the 
health is firm, and the appetite keen from habit, yet every 
pupil should practise some self-denial, and not eat as much as 
tlie appetite craves, the first week of the session. After some 
days, the Teal wants of the system will generally be manifested 
by a corresponding sensation of hunger. 

Obs^rvatiofL It is a common observation that in academies 
and colleges, the older students from the C9untry, who have 
been accustomed to hard manual labor, sufifer more frequently 
from defective digestion and impaired health tlian the younger 
and feebler students from the larger towns and cities. 

281. Food is essential in maintaining a proper temper- 
ature of the system. The heat of the system, at least in part, 
is produced in the minute vessels of the several organs,.by the 
union of oxygen with carbon and hydrogen, which the food 
and drink contain. The amount of heat generated, is great- 

279. WbjT should the quantity of food be diminished when the ezerciM 
It lessened ? What effect if this principle be disregarded ? 280. To what 
eUsa Is this remark applicable ? What is often obserred among student! 
in academies and eoUeges ? 281. State another demand for food. What ia 
•at MTOiee of heat in the hod/ ? 
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est when it is most rapidly removed from the 83rstein, which 
occurs m cold weather. Tliis b the cause of the system 
requiring more food in winter than summer. 

Observation. Persons that do not have food sufficient for 
the natural wants of the system, require more clothing than 
tl)ose who are well fed. 

282. The last-mentioned principle plainly indicates the 
propriety and necessity of lessening the quantity of food as 
the warm season approaches. Were this practised, the tone 
of the stomach and the vigor of the system would continue 
unimpaired, the ^^ season complsunts ^^ would be tivoided, and 
the ^^ strengthening bitters ^* would not be sought to create 
an appetite. 

Observation, Stable-keepers and herdsmen are aware of 
the fact, that as the warm season commences, then animals 
require less food. Instinct teaches these animals more truly, 
in this particular, than man allows reason to guide him. 

263. The qtuintity of food should have reference to the 
present condition of tlie digestive organs. If they are weak- 
ened or diseased, so that but a small quantity of food can be 
pro])erly digested or changed, that amount only should be 
taken. Food does not invigorate the S3rstem, except it is 
changed, as has been described in previous paragraphs. 

Observation. When taking care of a sick child, the anxiety 
of the mother and the sufferings of the child may induce her 
to give food when it would be highly injurious. The attend- 
ing physician is the only proper person to direct what quantity 
should be given. 

284. The quantity of food is modified^ in some degree^ by 

WhjT do we eat more in the winter than in the summer ? What practi- 
eA observation is given? 282. Why should the quantity of food be 
lessened as warm weather commences ? What would be avoided if this 
principle were obeyed? 283. Why should the present condition of the 
digestive organs be regarded in reference to the quantity of food ? Mentioa 
an instance ia which it would be injudicious to give foo^ 



habits A heahhy person, whose' exercise is in pure air, may 
be accustomed to take more food than is necessary. The 
useless excess is removed from the system by the waste out- 
lets, as the skin, lungs, liver, kidneys, &c. In such cases, 
if food is not taken in the usual quantity, there will be a feel 
ing of emptiness, if not of hunger, from the want of the usual 
distention of the stomach. This condition of the digestive 
organs may be the result of disease, but it is more frequently 
produced by inordinate daily indulgence in eating, amounting 
almost to gluttony. 

285. Large quantities of food oppress the stomachy and 
cause general languor of the whole body. This is produced 
by the extra demands made on the system for an increased 
supply of blood and nervous fluid to enable the stomach io 
free itself of its burden^ Thus, when we intend to make any 
extraordinary effort, mental or physical, at least for one meal, 
we should eat less food than usual, rather than a greater 
quantity. 

286. No more food should he eaten than is barely suf 
feient to satisfy the appetite. Nor should appetite be con- 
founded with taste. The one is a natural desire for food to 
supply the wants of the system ; the other is an artificial 
desire merely to gratify the palate. 

287. ' Although many things may aid us in determining the 
quantity of food proper for an individual, yet there is no 
certain guide in all cases. It is maintained by some, that the 
sensation of hunger or appetite is always an indication of the 
want of food*, while the absence of this peculiar sensation is 
regarded as conclusive evidence that aliment is not demanded. 



284. Show the effect of habit upon the quantity of food that is eaten. 
What if said in regard to inordinate eating ? 285. What is the effect of 
eating large quantities of food ? What suggestion when an extraordinary 
effort, either mental or physical, is to be made ? 286. How much food 
should generally be eaten ? 287. What is the assertion of some persons 
reUtiys to ths quantity of food necessary for the system ? 

18 
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Tin9 asaert^pn ia D9t omsi^Xy a» an). a{>petite iQ^ be creatad 
for food by condimeiits and gormandizuig, which is as arti- 
ficial ajid as morbid as that which cray^ tobacco or ardent 
spirits. On the other hand, a structural or functional diaeaaa 
of the brain nmy prevent tiiat organ fn>ni taking cognizance 
of the sensations of the stpmach, wheA the system actually 
requires nourishment. Observation shows, that diseane^ habit, 
the state of the mind, and otlier circumstances, exert an 
influence on the appetite. 

Observation, Dr. Beaumont noticed, in the experimenti 
upon Alexis St. Mfirtin, tliat afler a certain amount of food 
was converted into chyme, the gastric juice ceased to oooee 
from the coats of the stomach. Consequently, it has been 
inferred by some waiters on physiology, that the glands which 
supply the gastric fluid, by a species of instinctive inteHigence, 
would only sqcrete enough' flvid to convert into chyme the 
alunent needed to supply the real wants of the system. What 
are the reasons for this inference ? There is no evidence that 
the gastric glands possess instinctive intelligence, and can 
there be a reason adduced, why they may not be stimulated 
to extra functional action as well as other organs, and why 
they may not also be influenced by habit ? 

288. Whil^ all agree ' that the remote or predisposing 
cause of hunger is, usually, a demand of the systert) for 
nutrient material, the proximate or inunediate cause of the 
sensation of hunger is not clearly understood. Some phys* 
lologists suppose that it is produced by an engorged condition 
of the glands of the stomach which supply the gastric juice ; 
while others maintam that i\ depends on a peculiar condi- 
tion of the nervous system. 

289. The QUALITY of the food best adc^pted to the wants of 
the system is modified by many circumstances. There are 

What does observation show? 288. What U said of the causes of 
konger? 289. Why is not the same kind of food adapted to difiseal 
indiTiduals ? 
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many yarieties of food, and these are much modified by the. 
different methods of preparation. Tlie same kind of food is 
not equally well adapted to different individuals, or to the 
same individual in all conditions ; as vocation, health, exposure, 
habits of life, season, climate, <Sic., influence the condition of 
the system. " *" 

2d0. All artjcl^fi of food may be coosidered in t|¥o rela« 
tions : Is^, As nutritive. 2dt As digestible. Subalances are 
iHitritious in proportion to their capacity to yield the elements- 
of chyle, of which carbon, oxygen, hydrogen, and nitrogen 
are the most essential; they are digestible in proportion to 
the facility with which they are acted upon by the gastric 
juice. These properties should not be confounded in the 
various articles used for food. 

291. As a ^^ living body has no power of forming elements, 
or of converting one elementary substance into another, it 
therefore follows that the elements of which the .body of an 
animal is composed must be in the food.^' (Chap. III.) Of 
the essential constituents of the human body, carbon, hydro- 
gen, oxygen, and nitrogen are the most important, because 
they compose the principal paii of the animal body ; while 
the other elements are found in very small proportions, and 
many of them only in a few organs of the system. (Appen- 
dix G.) 

Observation, Nitrogen renders food more stimulating, par- 
ticularly if combined with a large quantity of carbon, as beef. 
Those articles tliat contain the greatest amount of the con- 
stituent elements of the system are most nutritious. As millL 
and eggs contain all the essential elements of the human sys- 
tem, so they are adapted to almost umversal use, and are 
highly nutritious. 

292. The following table, by Pereira, in his treatise on 



290. In what proportion are sabatances nutritious? Digestible? Wli| 
doea beef atimulate the lyatem T What ia said of milk and egga T 
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Food and Diet, may aid the student in approziinating M 
correct conclusions of the quantity of nutriment in different 
kinds of food, and its adaptation lo the wants of toe system. 



TABLE. 

aCAHTITX OP DBT 



One hnmlrei] FsiU. 
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CMbon. 


Nluoieo 


Vftut. 




81.8 

M.89 
So 

67.79 
100 
7.7 
12.4 
25.16 

il 

100 
12.9S 

70.3 
93.1 
100 
12.6 
19.76 

if- 

2a90 
21.1 
83.4 
100 
82 
85.3 

Vi 

8(S:s 


36.4 
38.24 
12.957 
30.674 

as.6 

79.M8 

46.'lm 

77 J6' 

85.743 

10.60* 
38.530 
78.996 
36.44 

87.5 
42.1 
42.5 
40.88 
3.2i7fi 
62.53 
39.4lfi 


>.7M 

a'ai' 

0.30 

I743 

6.Mi5 
1.417 

0.1276 
14.70 
1.966 
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293. Those articles, that do not contain the essential e1e« 
ments of the system should not be used as exclusive articles 
of diet. This principle has been, and may be illustrated by 
experiment Feed a dog with pure' sugar, or olive-oil, (arti« 
cles that contain no nitrogen,) for several weeks, and the evil 
effects of non-nitrogenous nutriment will be manifested. At 
first, the dog will take his food with avidi4y, and seem to 
thrive upon it; soon this desire for food will diminish, his, 
body emaciate, his eye become ulcerated, and in a few weeks 
he will die ; but mix bran or sawdust with the sugar or oil, 
and the health and vigor of the animal will be maintained for 
months. A similar phenomenon will be manifested, if grain 
only be given to a horse, without hay, straw, or material of 
like character. (Appendix H.) 

294. Some articles of food contain the elements of chyle 
in great abundance, yet afford but little nutriment, because 
they are difficult of digestion ; while other articles contain but 
a small quantity of these elements, and afford more nourish- 
ment, because they are more easily afiected by the digestive 
process. 

295. The following table exhibits the general results of 
experiments made on Alexis St. Martin, by Dr. Beaumont, 
when he endeavored to ascertain the time required for the 
digestion of different articles of food.* . The stomach of St. 
Martin was ruptured by the bursting of a gun. When he 
recovered from the effects of the accident under the surgical 
care of Dr. Beaumont, the stomach became adherent to the 



* The time required for the digestion of the different articles of food 
might vary in other penjas; and woald probably vary in the same 
individaal at different periods, as the employment, health, season, &c^ 
exert a modifying influence. 

S93. How hM the effisct of non-iytrogeBOttt nutriment been illustrated f 
tMw Why &o some articles of food that conUin the elemenU of chyle afior£ 
but little nutriment T Why do articles that contain a small quactity of these 
elements affbrd more nourishment T S95. How was the time required fti 
digestiog different articles of food aseertauis4^t 
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TABLE, 
saojfuxa thb xban time of dioestiox of the diffbbbst 

▲UTICLES OF DIET. 



Articles. 



Apr^es, soiirf hard, . . 
, mellow, 

, sweet, -do., 

Bass, striped, fresh. 

Beans, pod^ 

Beef, fresh, lean, rare, 

, dry, 

— — steak, 

— , with salt only, . 

, with mustara, . 

— , fresh, lean, . . . 

— , old, hard, salted, 

Beets, 

Bread, wheat, fresh, . 

, corn, 

Butter, 

Cabbage head, 

— — , with vinegar, 

» •••••••• 

Cake, sponge, 

* Carrot, orange, . . . . 

Catash, 

Cheese, old, strong, . 
Chicken, full-grown, . 
Codfish, cured, dry, . . 
Corn, green, & beans, 

bread, 

— — cake, 

Custard, 

Dumpling, apple, . . . 
Ducks, domesticated, 
, wild, .... 

BggSf fresh, .... 

^^~~*'""^^^^"""", .... 

■ I . • • . • 

> • » . . • 

Flounder, fresh, . . . . 

Fowl, domestic, . . . . 

Ooose, 

Lamb, fresh 

lArtt, beefs, fresh, . . 



Prepnra- 
tigii. 



Raw, 

Raw, 

Raw, 

Broiled, 

Boiled, 

Roasted, 

Roasted, 

Broiled, 

Boiled, 

Boiled, 

Fried, 

Boiled, 

Boiled, 

Baked, 

Baked, 

Melted, 

Raw, 

Raw, 

Boiled, 

Baked, 

Boiled, 

Fried, 

Raw, 

Fricas*d, 

Boiled, 

Boiled, 

Baked, 

Baked, 

Baked, 

B'liled, 

Roasted, 

Roasted, 

Boiled 

hard. 
Boiled 

soft. 
Fried, 
Raw, 
Fried, 
Boiled, 
Roasted, 
Roasted, 
Broiled, 
Broiled, 



Time 



h. m. 

2 50 

2 

1 

3 

2 

3 

3 

3 

3 

3 

4 

4 

3 

3 

3 

3 

2 

2 

4 

2 

3 

3 

3 



3D 
30 
30 

36 

10 

15 
4.5 
30 
15 
30 
30 



30 
30 
15 
30 
30 

2 45 

2 
45 
15 



45 



30 



3 30 



3 

3 

2 

3 

4 

4 

2 

2 30 

2 



30 
30 



30 



Articles. 



Meat hashed with 

vegetables, . . 
Milk, 



Mutton, fresh, . 



Oysters, fresh. 



Parsnips, .... 
Pig, sucking. . . 
Pigs' feet, soused, 
Pork, fat and lean, . 
, recently salted. 



steak, ...... 

Potatoes, Irish, . . . 



Rice, 

Sago, 

Salmon, salted, . . . . 

Sausage, fresh, . . . . 

Soup, beef, vegeta- ) 

bles, and bread, ) 

, chicken, . . . . 

, mutton, 

-, oyster, 



Suet, beef, fresh, . . 
, mutton, .... 



Tapioca 

Tripe, soused, . . 

Trout, salmon, fresh, 

> 

Turkey, domesti- > 

catcd, 5 



Turnips, flat. 
Veal, fresh. 



-, wild 



f t • • . . » 

Venison steak, . . . . 



Prepara- 
tion. 



Warm'd, 

Boiled, 

Raw, 

Roasted, 

Broiled, 

Boiled, 

Raw, 

Boasted, 

Stewed, 

Boiled, 

Roasted, 

Boiled, 

Roasted, 

Boiled, 

Fried, 

Broiled, 

Raw, 

Broiled, 

Boiled, 

Baked, 

Boiled, 

Boiled, 

Boiled, 

Broiled, 

Boiled, 

Boiled, 
Boiled, 
Boiled. 
Boiled, 
Boiled, 
Boiled, 
Boiled, 
Boiled, 
Fried, 

Roasted, 

Boiled, 

Roasted, 

Boiled, 

Broiled, 

Fried, 

Broiled, 



2 30 



2 
2 
3 
3 

3 

2 

3 

3 

2 

2 

1 

5 

4 

4 

3 

3 

3 

3 

2 

1 

1 45 

4 

3 20 



15 

15 



55 
15 
30 
30 
30 

15 
30 
15 
15 

15 

.to 

30 



30 
30 
30 

30 



30 
30 



2 30 



a5 

18 
30 

30 
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iide, with an external aperture. Nature had formed a kind 
of valve, which closed the aperture from the interior, and thus 
prevenfed the contents of the stomach from escaping ; but 
on pushing it aside, the process of digestion could be seen. 
Through this opening, the appearance of the coats of the stom- 
ach and food, at different stages of digestion, were examined. 

296. In view of this table, the question may be suggested, 
Is tliat article of food most appropriate to the system which is 
most easily and speedily digested ? To this it may be replied, 
that the stomach is subject to the same law as the muscles 
and oth^r organs ; exercise, within certain limits, strengthens 
it. If, therefore, we always eat those articles most easily 
digested, the digestive powers will be weakened ; if over- 
worked, they will be exhausted. Hence the kind and amount 
of food should be adapted to the maintenance of the digestive 
powers, and to their gradual invigoration when, debilitated. 

Observation. Food that is most easily digested is not al- 
ways most appropriate to a person convalescing from disease. 
If the substance passes rapidly tlirough the digestive process, 
it may induce a recurrence of the disease. Thus the simple 
preparations which are not stimulating, as water-gruel, are 
better for a sick person than the more digestible beef and fish. 

297. The question is not well settled, whether animal or 
vegetable food^is best adapted to nourish man. There arc 
nations, particularly in the torrid zone, that subsist, exclusive- 
ly, on vegetables ; while those of the frigid zone feed on fish or 
animal food. In the temperate zone, among civilized nations, 
a mixed diet is almost universal. When we consider the 
organization of the human system, the form and arrangement 
of the teeth, the structure of the stomach and intestines, we 
are led to conclude, that both animal and vegetable food is 
requisite, and that a mixed diet is most conducive to strength, 
health, and long life. 

296. How if the queition answered, whether that article li most ajipro- 
prlate to the tyttem which it neat eaailr digested T Give obsenranua 
f91* What is said of the adaptation of animal and ▼egetahle food to man 1 
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SML The food dumld he adapted to the distensible charac 
ter of ^stomach and alimentary canal. The former will be 
fiifl, if it coataia oaly a gill ; it maj be so distended as to 
contain a quarL The same is true of the intestines, if the 
food la concentrated, or contains the quantity of nutriment 
which the system requires, in small bulk, the stomach and 
jteatrncai will need die stimulatioa of distention and friction, 
which is consequent upon the introduction and transit of the 
inimtritiocB material into and through the alimentary canal. 
If the food £9 deficient in innutritious matter, the tendent^y 
is, to produce an inactive and diseased condition of the.dlgcs- 
tire organs. For this reason^ nutrient food should have blend- 
ed with it innutritious material. Unbolted wheat bread is 
more heaftl^ than hot flour cakes ; ripe fruits and vegetables 
than rich pies, or jellies. 

Ohsenratian, 1st The observance of this mle is of more 
importance to students, sedentary mechanics, and those indi- 
▼iduals wbooe digestive apparatus has been enfeebled, than to 
those of active habits and firm health. 

2d. The circumstance that different articles of food contain 
difierent proportions of waste, or innutritious matter, may be 
made practically subservient in the following way : If, at any 
particular season of the year, there is a tendency to a diarrhcBa, 
ao article that contains a small proportion of waste should be 
selected for food ; but, if there is a tendency to an inactive 
or costive condition of the intestinal canal, such kinds of fooil 
should be used as contain the greatest proportion of waste, as 
such articles are most stimulating to the digestive organs, and, 
consequently, most laxative. 

299. In the selection of food^ the injluence of season and 
climate should be considered. Food of a highly stimulating 
character may bOs used almost with impunity during the cold 

198. What it said of the distensible character oTthe stomach and alimenta 
tary oanti 7 What is the effect creating highly cpocentrated food T Why it 
the unbolted wheat bread more healthy than flour cakes T Give observatioa 1st, 
OliiervAtion Sd. t99. What kind of food is adapted to cold weatlMt f T« 

tok wfather t 
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weatlier of a cold "climate ; but in the warm season, and in a 
warm climate, it would be very deleterious. Animal food, 
being more stimulating than vegetable, can be eaten in the 
winter but vegetable food should be used more freely in the 
spring and summer. 

300. The ififiuence of food on tJie system is modified by 
the age of the individual. The organs of a child are more 
sensitive and excitable than those of a person advanced in 
years. Therefore a vegetable diet would be most appropriate 
for a child, while stimulating animal food might be conducive 
to the health of a person advanced in life. 

Observation. When the digestive organs are highly 
impressible or diseased, it is very important to adopt a 
nutritious, unstimulating, vegetable diet, as soon as the warm 
season commences. 

301. Habit is another strong modifying influence. If a 
person has been accustomed to an animal or vegetable diet, 
and there is a sudden change from one to the other, a diseased 
condition of the system, particularly of the digestUve apparatus, 
usuailly follows. When it is necessary to change our manner 
of living, it should be done gradually.* 

302. Some temperaments require more stimulating food 
than others. As a general rule, those persons whose sensa- 
tions are comparatively obtuse, and movements slow, will be 
benefited by animal food ; while those individuals whose 
constitutions are highly impressible, and whose movements 
are quick and hurried, require a nutritious and unstimulat- 
ing vegetable diet. 



* The system is gradually developed, and all changes of food, 
apparel, labor, exercise, or position, should be gradual. Even a change 
from a bad to a good habit, on this principle, should be gradual. 



390. What kinds of food are appropriate to old age ? Why ? Wliaik 
kinds to childhood? Why? 801. What is th« effect when there is ft 
sudden ehangt from a vegetable to an animal diet? How should sU 
chaagw of the system be made? 803. Bo difeent temperaments requiso 
iiflNont kinds of food? What geneml rule is ghren ? 
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CHAPTER XVI. 

HYGIENE OP THE MOESTIVE ORGANS, CONTINUED. 

303. The manner in which food should be taken is of much 
practicdl importance ; upon it the health of the digestive organs 
measurably depends. But few circumstances modify the 
proper manner of taking food, or should exercise any con- 
trolling influence. 

304. Pood should he taken at regular periods. The inter- 
val between meals should be regulated by the character of the 
food, the age, healtli, exercise, and habits of the individual. 
The digestive process is more energetic and rapid in the 
young, active, and vigorous, than in the aged, indolent, and 
feeble ; consequently, food should be taken more frequently 
by the former than by the latter class. 

305. In some young and vigorous persons, ♦food may be 
digested in one hour ; in other persons, it may require four 
hours or more. The average time, however, to digest an ordi- 
naiy meal, will be from two to four hours. In all instances, 
the stomach will require from one to three hours to recruit 
its exhausted powers after the labor of digesting a meat 
before it will again enter upon the vigorous performance of 
its duties. 

306. Food should not he taken too frequently. If food is 
taken before the stomach has regained its to^ie and energy by 
repose, the secretion of the gastric juice, and the contraction 



808. VTky it it important that we regard the manner of taking oar food ? 
904. How should the intervals between meals be regulated ? 305. What it 
the aTeragc time required to digest an ordinary meal } 806. Why should 
ftot feed bo taken too frequently ? 
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of the muscular fibres, will be imperfect. Again, if food is 
talc en before the digestion of the preceding meal has been 
completed, the effects will be still worse, because the food 
partially digested becomes mixed with that last taken. There- 
fore the interval between each meal should be long enough 
for the whole quantity to be digested, and the time of repose 
should be sufficient to recruit the exhausted organs. The 
feebler the person and the more debilitated the stomach, the 
more important to observe the above directions. 

Observation. In the feeding of infants, as well as in 
supplying food to older children, the preceding suggestions 
should alwayB be regarded. The person who hag been con- 
fined by an exhausting sickness, should most scrupulously 
regard this rule, if he wishes to regain his strength and flesh 
with rapidity. As the rapidity of the digestive process is less 
in students and individuals who are engaged in sedentary 
employments, than in stirring agriculturists, the former class 
are more liable to take food too frequently than the latter, 
while its observance is of greater importance to the sedentary 
artisan than to the lively lad and active farmer. 

307. Food sJumld be well masticated. All solid aliments 
should be reduced to a state of comparative fineness, by the 
teeth, before it is swallowed ; the gastric fluid of the stomach 
will then blend with it more readily, and act more vigorously 
In reducing it to chyme. The practice of swallowing solid 
food, slightly masticated, or "bolting" it down, tends to 
derange the digestive process and impair the nutrition of the 
system. 

308. Mastication sJumId be moderate^ not rapid. In mas« 
ticating food, the salivary glands are excited to action, and 
■ome time must elapse before they can secrete saliva in suffi- 

What persons would be bntiefited^y observing the preceding re* 
Buulis ? 807. Why should food be well masticated ? What is the effect 
of '^hdlting down" food? 808. How should mastication be performed? 

Wkr? 
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cient quantities to moisten iL If the aliment is not supplied 
with saliva, digestion is retarded ; besides, in rapid eating, 
more food is generally consumed than the system demands, 
or can be easily digested. Laborers, as well as men of leisure, 
should have ample time for taking their meals. Imperfect 
mastication is a prevailing cause of indigestion. 

309. Food should he masticated and swaUotoed without 
drink. As the salivary glands supply fluid to moisten the dry 
food, the use of tea, coffee, water, or any other fluid, is not 
demanded by nature's laws while taking a meal. One objec- 
tion to ^^ washing down " the food with drink is, the aliment 
is moistened, not with the saliva, but with the drink. This 
tends to induce disease, not only in the salivary organs, by 
leaving them in a state of - comparative inactivity, but in 
the stomach, by the deficiency of the salivary stimulus. 
Another is, large quantities of fluids, used as drinks, give 
undue distention to the stomach, and lessen the energy of the 
gastric juice by its dilution, thus retarding digestion. Again, 
drinks taken into the stomach must be removed by absorption 
before the digestion of other articles is commenced. 

Observation. Were it customary not to place drinks on the 
table untiLthe solid food is eaten, the evil arising from drink- 
ing too much at meals would be obviated. The horse is never 
known to leave his provender, nor the ox his blade of grass, to 
wash it down ; but many persons, from habit rather than thirst, 
drink largely during meals. 

310. The peculiar sensation in the mouth and fauces, called 
thirst, may not always arise from the demand for fluids to 
increase the serum (water) of the blood, as in the desire for 
drink attendant on free perspiration, for then, pure water or 
some diluent drink is absolutely necessary ; but it may be the 



Why should &ll persons have ample time for eating ? 309. Why are 
drinks not necessary while masticating food? Give the objections to 
"washing down" food. What observation relative to drink? 310. Doei 
Um sensation of thirst always arise from a real want of the system ? 
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result of fever, or local disease of the parts ooimected with 
the diroat In many instances, thirst may be allayed by chew* 
ing some hard substance, as a dry cracker. This excites a 
secretion from tlie salivary glands, which removes the disa- 
greeable sensation. In thirst, attendant on a heated condition 
of the system, this practice affords relief, and is safe ; while 
the practice of drinking large quantities of cold fluids, b 
unsafe, and should never be indulged. 

311. Food or drink should not he taken token very "hoU 
When food or drink is taken hot, the vessels of the mucous 
membrane of the gums, mouth, and stomach are unduly stim- 
ulated for a short time ; and this is followed by reaction, 
attended by a loss of tone, and debility of these parts. Th» 
practice b a fruitful cause of spongy gums, decayed teetfa» 
sore mouth, and indigestion. 

312. Food or drink should not he taken very cold. If 
a considerable quantity of very cold food or liquid be taken 
immediately into the stomach, the health will be endai^ered, 
and the tone; of tlie system will be impaired, from the sudden 
abstraction of heat from the coats of the stomach, and 
from surrounding organs, to impart warmth to the cold food 
or drink. This arrests the digestive process, and the food is 
retained in the stomach too long, and causes oppression and 
irritation. Consequently, food and drink that are^ moderately 
heated are best adapted to the natural condition of the digest 
tive apparatus. 

Ohservation. Food of an injurious quality, or taken in an 
improper manner, affects the inferior animals as well as man. 
The teeth of cows that are closely penned in cities, and are 
fed on distillery slops, or the unhealthy slops and remnants 
of kitchens, decay and fall out in about two 3rears. Can the 
milk ef such diseased animals be healthy — the proper nour- 
ishment for children ? 

CHirt initonces when it does and when it does not. 811. Why should not 
food or drink he taken hot ? 312. Why should they not he taken oold f 
Bhow some of the effects of improper food upon the inferior animals. 

13 
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313.. The CONDITION of the system should be reglBirded wben 
food b taken. This is ni^essary, as the present and ulterior 
condition of the digestive apparatus is strongly influenced by 
the state of the other organs of the system. 

314. Food slwtdd not he taken immediately irfUr sa>ere 
exertion^ either of tlie hody or mind. Foe all organs in 
action require and receive more blood and nervous fluid, than 
when at rest. This is true of the brain, muscles, and to* 
cal organs, when they have been actively exercised. The 
increased amount of fluid, both sanguineous and nervous, 
supplied to any organ during extra functional action, is ab- 
stracted from other parts of the system. Tliis enfeebles and 
prostrates the parts that supply the blood and nervous fluid to 
the active organ. Again, when any organ has been in vigor- 
ous action for a few hours, some time will elapse before die 
increased action of the arteries and nerves abates, and a due 
supply of fluids is transmitted toc^her organs, or an equilibrium 
of action in the system is reestablished. 

315. Thus food should not be taken iihmediately afler 
severe mental labor^ protracted speaking, continued singing, 
or laborious manual toil ; as the digestive oi^ans will be in a 
state of comparative debility, and consequently unfit to digest 
food.* From tliirty to sixty minutes should elapse, after the 
cessation of severe employment, before food \a taken. This 
time may be spent in cheerful amusement or social conversa- 
tion. 

ObservatioTi, The practice of students and accountants 
going immediately from severe mental labor to their meals, 
is a pernicious one, and a fruitful cause of indigestion and 
mental debility. The custom of farmers and mechanics 



313. SKould th« condition of the system lie regarded in taking food? 
314. When should food not be taken? Whj? What is the result when 
an organ has been in vigorous action? 315. After the cessation of utrtn 
toil, how much time should expire before eating ? What is one ea us e of 
indigestion among students and aceountaats ? 
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hurrying ftom their toil to the dinner-table, does much to 
eauae dyspepsia and debility among these classes in com- 
munity. 

316. Severe mental or manual toil should not he entered 
tQMm immediaiely after eating. As there is an increased 
amount of blood and nervous fluid supplied to the stomach 
and alimentary canal during the digestion of food, a deficiency 
exists in other organs. This is evinced by a slight paleness 
of the skin, and a disinclination to active thought and exercise. 
Under such circumstances, if either the mind, vocal oigans, 
or muscles are called into energetic action, there will be an 
abstraction of the necessary amount of blood and ner- 
vous fluid from the stomach, and the process- of digestion 
will be arrested. This will not only cause disease of the 
digestive organs, but chyle will not be formed, to nourish the 
system. 

Illustration. An English gentleman fed two dogs upon 
similar articles of food. He permitted one to remain quiet in 
a dark room ; the other he sent in pursuit of game. * At the 
expiration of one hour, he had both killed. The stomach of 
the dog that had remained quiet was nearly empty. The 
food had been properly changed and carried forward into the 
alimentary canal. In the stomach of the dog that had used 
hb muscles in chasing game, the aliment remained neariy 
unaltered. 

317. The same principle may be applied . to the action of 
the organs of man. If his mind or muscles act intensely 
soon after eating, the stomach Mrill not be sufficiently stimu- 
lated by blood and nervous fluid to change the food in a 
suitable period. The Spanish practice of having a ^^ siesta,^ 
or sleep afler dinner, is far better than the custom of the 

818. Why thoald not serere manual or mental exertion be made imme- 
dlatalj after eating? 8ute the iUttBtration. 817. May thia principle be 
^plM to the aetioB of the hwnaa atomadi ? "What is aaid of theSpaniak 
toetoai of xeatiiis after dinner } 
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Anglo-Saxon race, who hurry from their meals to the field, 
shop, or study, in order to save time, which, in too many 
instances, is lost hy a sense of oppression and suffering which 
soon follows. 

318. In some instances of good health, the infringement of 
this organic law may seem to pass with impunity, but Nature, 
though lenient, sooner or later asserts her claims. The prac- 
tice of the Spaniard may be improved by indulging, for sin 
hour before resuming toil, in moderate exercise of the muscu* 
lar system, conjoined with agreeable conversation and a 
hearty laugh, as this facilitates digestion, and tends to ^^ shake 
the cobwebs from the brain." 

Observation, No judicious teamster drives his animals as 
Boon as they have swallowed their food, but gives them a 
period for repose, so that their food may be digested, and 
their systems invigorated. In thi3 way, he secures the greatest 
amount of labor from his team. 

319. The mind exerts an infbiefice upon the digestive pro* 
cess. This is clearly exhibited, when an individual receives 
intelligence of the loss of a friend or of property. He 
may at the time be sitting before a plentiful board, with a 
keen appetite ; but the unexpected news destroys it, because 
the excited brain withholds its stimulus. This shows the pro- 
priety of avoiding absorbing topics of thought at meals, as 
labored discussions and matters of business ; but substitute 
cheerful and light conversation, enlivening wit, humor, the 
social intercourse of family and frionds ; these keep the brain 
in action, but not in toil. Under such circumstances, tlie 
blood and nervous fluid flow freely, the work of digestion is 
readily commenced, and easily carried on. 

320. Indigestion arising from a prostration of the nervous 
system^ sJiould be treated with great care. The food should 

Of the Anglo-Saxon race ? 318. How can the Spanish custom be im- 
proved i 319. How is the influence of the mind on the digestive process 
exhibited? What does it show the necessity of avoiding? 320. How 
should indigestion arising from nervous prostratiom be treated ? 
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be simple, nutritious, moderate in quantity, and taken at regu- 
lar periods. Large quantities of stimulating food, frequently 
taken, serve to increase the nervous prostration. Those 
afflicted sliould exercise in the open air, and engage in social 
conversation, that the brain may be excited to a natural or 
healthy action, in order that it may impart to the digestive 
organs the necessary stimulation. 

321. Persons should abstain from eatings at least three 
hours before retiring for sleep. It is no unusual occurrence, 
for those persons who have eaten heartily immediately before 
retiring to sleep, to have unpleasant dreams, or to be aroused 
from their unquiet slumber by colic pains. In such in- 
stances, die brain becomes partially dormant, and does not 
impart to the digestive organs the requisite amount of nervous 
influence. The nervous stimulus being deficient, the unchanged 
food remains in the stomachy causing irritation of this organ. 

Illustration. A healthy farmer, who was i% the. habit of 
eating one fourth of a mince pie immediately before going to 
bed, became annoyed with unpleasant dreams, and, among the 
varied images of his fancy, he saw that of his deceased father. 
Becoming alarmed, he consulted a physician, who, afler a 
patient hearing of the case, gravely advised him to eat half of 
a mince pie, assuring him that he would then see his grand- 
father. 

322. PFAen the general system and digestive organs are 
enfeebled^ mild^ unstimulating food^ in small quantities^ should 
be given. In the instance of a shipwrecked and famished 
mariner, or a patient recovering from disease, but a small 
quantity of nourishment should be given at a time. The reason 
for this, is, that when the stomach is weakened from want 
of nourishment, it is as unfitted for a long period of action in 

821. What is the effect of eating immediately before retiring for sleep ? 
How is this illustrated in the case of a healthy farmer ? 322. How shoula 
the food be given when both the digestive organs and general system are 
debilitated ? Give the reason. 

I8» 
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digesting food, as the muscles are, under like eircumstaaoeSf 
for walking. CSonsequently, knowledge and prudence should 
direct the administration of food under these cirsumstanoes. 
The popular adage, that ^^ food never does harm when there 
is a desire for it,*' is untrue, and, if practically adopted, may 
he injurious and destructive to life. 

Observation, Liquids are rapidly removed from the stom- 
ach by absorption. Hence, in cases of great prostration, 
when it is desirable to introduce nutriment into the system, 
without delay, the animal and vegetable broths are a desiraUe 
and convenient form of supplying aliment. 

323. The condition of the skin exercises an impertant -in- 
fuence on the digestive apparatus. Let free perspiiatioii be 
checked, either from uncleanliness or from chills, and it will 
diminish the functional action of the stcMnach and its asso* 
ciated organs. This is one of the fruitAil causes of the 
^^ liver and stqgiach complaints '* among the half-clothed and 
filthy population of the crowded cities and villages of our 
country. Attention to clothing and bathing would likewise 
prevent many of the diseases of the alimentary canal, called 
^^ season complaints,'* particularly among children. 

324. Restricting the movements of the rUfs and diap^agm 
impairs digestion. At each full inspiration, the ribs are 
elevated, and the central porticHi of the diaphragm isdepressed, 
from one to two inches. This depression is accompanied by a 
relaxation of the anterior abdominal walls. At each act of 
expiration, the relaxed abdominal muscles contract, the ribs 
are depressed, the diaphragm relaxes, and its central parts 
ascend. These movements of the midrifi* cause the elevation 
and depression of the stomach, liver, and other abdominal 
organs, which is a natural stimulus of these parts. 

In casof of great prostntion, what is recommeudcd ? 823. How if 
4he influence that the skin exerdaea on the digeatiye mrgans lUaatiated ? 
324. What effeot on the digettiyt proeea s hat the hvtriotion of the liU 
and diaphragm? 



KT6IBHB OF THS DIOSSnVB OtOAHS. 151 

9S5. It is noted of iadividuals who leatiaiii die free move* 
ments of the abdominal muscles by tight diesses, that the tone 
and vigor of the digestive organs are diminished. The 
restricted waist will not admit of a full and deep inspiration * 
and so essential is this to health, that abuse in this respect 
soon enfeebles and destroys the functions of the system. 

326. Pure air i$ necuiory to give a keen appetUe and 
mgorauM digestion* The digestive organs not only need the 
stimulus of blood, but they absolutely need the influence of 
pure blood, whi9h cannot exist in the system, except when we 
breathe a pure air< From this we learn why those persons 
who sleep in small, ill ventilated rooms, have little or no 
i^petite in the morning, and why the mouth and throat are so 
diy and disagreeable. The effect of impure Mood, in dimin- 
ishing the desire for food, and enfeebling the digestive organs, 
is well illustrated by the following incidents. 

Illustrations. 1st. Dr. Reid, in his work on ^^ Ventilation 
of Booms,^* relates that an ini^eeper in Lond<m, when he 
provided a public dinner, always spread his tables in an 
under-ground room, with low wa^, where die air vras con* 
fined and impure. He assigned as a reason for so doing, that 
his guests consumed only one third as much food and wine, 
as if the taUes were laid in the open air. 

2d. A manuiaoturer stated before a committee of the 
Britisk Parliament, that be had removed an arrangement for 
ventilating his mill, because he noticed that his men ate mucif 
move after his mill was ventilated, than previous to admitting 
fresh air iaio the rooms, and that he could not afford to have 
thea breathe pure air. 

OheenuUion. Many of the cases of indigestion among 
clergymen, seamstresses, school teachers, sedentary me* 

S2ff. What it obsenred of those indiTiduals that restrict the moTementi 
•f the abdominal masdes ? 826. Why is pare air neeessarj to Tigorona 
digttllon ? Qire fllustratton 1st lUnatratioii 2d. What is one cause of 
Indigeatioii among the sedentary class in eommvnity ? 
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CHAPTER Xyil. 

THE CIRCULATORY ORGANS. 

831. The ultimate object of the food and drink introduced 
into the body, is to furnish material to promote die growth 
and repair the waste of the organs of the system. The for- 
mation of chyle (the nutrient portion of the food) has been 
traced through the digestive process, and its transfer into the 
vein at the lower part of the neck, from which it is conveyed 
to the heart ; and, finally, in the lungs it assimilates to the 
character of blood. 

392, The blood, after standing a short time, when drawn 
from its vessels, separates into s^runiy (a watery fluid,) and 
eO'Cg^U'lum^ (clot) This fluid is distributed to every part of 
ihe system. There is no part so minute that it does not 
receive blood. The organs by which this distributi<»i is 
effected are so connected that there is properly neither begin- 
ning nor end ; but as it respects their functions, they are con- 
nected in a complete circle. From this circumstance, they 
are called the Circulatory Organs. 

ANATOMY OF THE CIRCTJLATOBT 0B0AN8. 

333. The circitlatort organs are the Hearty Ar'te^ries 
Veins^ and Cap'tUla-ries. 

334. The heart is placed obliquely, in the left cavity of 
the chest, between the right and left lung. Its general form 

831. What 18 the ultimate object of the food ? 332. Of what is the blood 
eomposed ? What U said of the distribution of the blood ? 883. Nam* 
the cireulatory organs. 334^-851. Give the amaUumy of the drc^Mtrf 
mrgane, 884. Describe the heart. 
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is that of an ioTert^ cone, the base of which- is directed 
upward and backward, toward the right shoulder, while its 
apex points forward to the left side, about three inches from 
the atemum to the space between the fifth and sixth ribs. lis 
under side rests upon the tendinous portion of the diaphtagm. 
The heart is surrounded by a aac, called the per-i-car'di-win, 
{heart-case.) The interior surface of this membrane eecreteo 
a. watery fluid, that lubricates the exterior of the heart, and 
obviates friction between it and the pericardium. 



Fig. er. 




Pl^BS. A (hinl irlMT of tlw hnn. 1, Tlu rtgHI inrlcla of i1h bnn. %Tb* 
kft aurkle. 3, Tb* >l(lit omtrtela^ 4, TM left nnttlcl^ S, «, T, 8, B, 10, Th* 
TMMli* tlinusli wbUli lilt Uoad pMM to mid I>oib tba haul. 

Pll.er. A back Tiew of Uu tauit I, Th> rl|hl lurkte 9, Th* kit aniids. 
>, Th* rlfht nntrlcL*. 4, Tb* laft renlriels. S, B, T, Tlis thuIi that nnr Un 
blOBdIoud thiRitllalHut S, 10, 11, Tha Balrlenlvnnliar Uia ban. 

Observalion. In health, there is usually about a tea.spoon< 
ful of fluid in the pericardium. When these parts are dis- 
eased, it may be thrown out more abundantly, and sometimes 

• All rewela that orry blood to the heart, are culled vahu. jU] 
veiiel* th&t ctxrj blood /mm the heart, arc called arteria. 

it } HoiT mnflh fluid doM 
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unounts to Mreral ounoea, produtnng a dwMse called diopsy 
of the hesrL But all the unpleasant senaatioDB in tba region 
of the heart ara aot caused by an increased mnomit of fluid in 
the pericardium, as this dtsease is not of frequent occurrence. 
335. The heart is composed of muscular fibres, that 
travene it in diiforent directioas, some longitudinally, bm 
roost of them in a spiral direction. The human heart is a 
double oi^an, or it has two sides, called the n^ and the left. 
The compartments of the two sides are separated by a mu»- 
ctilar sep^ttOK, or partition. Again, each side of the heart is 
divided into two parts, called the Aviri-cle (deaf ear) and the 
■Foi'/rt-efc. 

Kg ee 
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336. The auricles differ in muscularity from the ventri- 
cles. Their walls arc thinner, and of a bluish color. These 
cavities are a kind of reservoir, designed to contain the blood 
arriving by the veins. . 

837. The ventricles not only have their walls thicker 
than the auricles, but they difier in their inters^ structure. 
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From the interior of these cavities arise fleshy columns, called 
co-lum/ruz car'ne^a. The walls of the lefl ventricle are thicker 
and stronger than those of the right 

338. The cavities in the right side of the heart are triangu* 
lar in shape ; those of the lefl, oval. Each cavity will con- 
tain about two ounces of blood. Between the auricle and 
ventricle in the right side of the heart, there are three folds, 
or doublings, of thin, triangular membrane, called the truaisf* 
pid valves. Between the auricle and ventricle in the leA side, 
there are two valves, called the rm/trah There are seen pass- 
ing from the floating edge of these^alves to the columna 
camesB, small white cords, called chor'd<z tenfdi'na^ which 
prevent the floating edge of the valve from being carried into^ 
the auricle. 

339. The right ventricle of the heart gives rise to the Pulf* 
mo'Whry artery ; the left ventricle, to a \ax^ artery called 
the A-orfa. At the commencement of each of these arteries 
there are three folds of membrane, and from their shape, they 
are called semri'hfnar valves. 

340. The heart is supplied with arteries and veins, which 
ramify between its muscular fibres, through which its mUrieni 
blood passes. It has, likewise, a few lymphatics, and many 
small nervous filaments from the sympathetic system of nerves. 
This organ, in its natural state, exhibits hut slight indications 
of sensibility, and although nearly destitute of the sensation of 
touch, it is yet, however, instantly afiected by every painful 
bodily excitement, or strong mental emotions. 

Observation. To obtain a clear idea of the heart and its 
valves, it is recommended to examine this part of an ox or 

888. How do the- caTitios in tho heart differ? "What U found between 
the anriele and ventiiele in the right tide of thi heart ? How many Talvee 
in the left iide, and their namea ? Where are the tendinoua oordi, and 
what is their me ? 838. What Teasels proceed from the Tentrides ? What 
Isst^doftheirTalTes? 840. With what is the heart snppUed? Whatia 
■aid of its sensibility ? How can an idea of the stroctose of the heart be 
ebtaiaed? 

14 
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calf. In order that each ventricle be opened without mutilat- 
ing the fie&hy columns, tendinous cords, and valves, cut on 
each side of the septum parallel to it. This may be easily 
found between the ventricles, as they differ in thickness. 

341. The ARTERIES are the cylindrical tubes that convey 
the blood from the heart to every part of the system. They 
are dense in structure, and preserve, for the most part, the 
cylindrical form, when emptied of their blood, which is their 
condition afler death. 

342. The arteries are composed of three coats. The 
external, or cellular coat, is firm and strong ; the middle, or 
fibrous coat, is composed of yellowish fibres. This coat is 
elastic, fragile, and thicker than the external coat. Its elas- 
ticity enables the vessel to accommodate itself to the quantity 
of blood it may contain. The internal coat is a thin, serous 
membrane, which lines the interior of the artery, and "gives 
it the smooth polish which that surface presents. It is con- 
tinuous with the lining membrane of the heart. 

343. Communications between arteries are free and nu- 
merous. They increase in frequency with diminution in 
the size of the branches, so that through the medium of the 
minute ramifications, the entire body may be considered as 
one circle of inosculation. The arteries, in their distribution 
through the body, are enclosed in a loose, cellular investment, 
called a sheath, which separates them from the surrounding 
tissues. 

344. The pxilmonart artery commences in front of the 
origin of the aorta. It ascends obliquely to the under surface 
of the arch of the aorta, where it divides into two branches, 
one of which passes to the right, the other to the left lung. 
These divide and subdivide in the structure of the lungs, and 

terminate in the capillary vessels, which form a net-work 

' — -- I II ..■■ ■ 

841. What are arteries ? 842. Give their structure. 343. What is said 
of the oommunieations between the arteries ? In their distribution, hew 
are they separated from the surrounding tissues ? 844. Describe the put 
monuj artery. 
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around tlie fur-cells, and become contiDuous with the minuts 
branches of the pulmonary reins. This arteiy conveys the 
impure blood to the lungs, and, with its corresponding reins, 
estobliahes the lesser, or pulmonie eiratlation. 

Fig. 69. 




Tlis lirUloiii oT llili niUrr eoDtinuo u dlrld* and lubdltUt, unlH Umt bMora* 
hoUrfflr lluB luin tn iIea. Tbut minult veaaeli pw over Ehe alr-celk, rqre«iitB4 
b7 mull duk polnU wmnd lb* margin et Dm lanfih 

345. The aoht* proceeds from the left ventricle of the 
heart, and contains the pure, or nutrient blood. This trunk 
gives off bran(;hes, which divide and subdivide to their uld- 
male ramifications, conatituting the great arterial tree which 
pervadee, by its minute subdivisions, every part of the animal 
frame. This great artery and its divisions, with their return- 
ing veins, constitute the greater, or lystemie dreulalion. 

Wbat dOM thU HtOT vai ita cormpondiBS niiu tttthhA i BxpMa 
flg. 69. HC DMCiib* tlia tort*. VhM do thil taUrj ni fti eoii» 
■poodiog Tcios Mnutitnta 1 
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MtoT. I; TkiBliuiutoij. ID, Tha Ulae unar]'. 11, TlwJMiiinlatefy. U,n* 
liMi] ulerjr. IX Tba permflat Diteiy. 

346. The tkins are the vessels which return the blood to 
ths uuiclas of the heart, after it has been circulated by the 

Vk>t dsM <g. 70 npnnnt ? SM. Wlwt n* tfaa Trios } 
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arteries through the various tissues of the body. They are 
thinner and more delicate in structure than the arteries, so 
that when emptied of their blood, they become flattened and 
collapsed. The \eins commence by minute radicles in the 
capillaries, which are every where distributed through the 
textures of the body, and coalesce to constitute larger and 
larger branches, till they terminate in the large trunks which 
convey the dark-colored blood directly to the heart. In diam- 
eter they are much larger than the arteries, and, like tliose 
vessels, their combined area would constitute an imaginary 
cone, the apex of which is placed at the heart, and the base 
at the surface of the body. 

347. The communications between the veins are more 
frequent than between the arteries, and take place between 
the larger as well as among the smaller vessels. The office of 
these inosculations is very apparent, as tending to obviate the 
obstructions to which the veins are peculiarly liable, from the 
thinness of their coats, and from inability to overcome great 
impediments by the force of their current. These tubes, as 
well as the arteries, are supplied with nutrient vessels, and it 
is to be presumed that nervous filaments from the sympathetic 
nerves are distributed to their coats, 

' 348. The external, or cellular coat of the veins, is dense 
and firm, resembling the cellulcur tunic of the arteries. The 
middle coat is fibrous, like that of the arteries, but extremely 
. ..,- The internal coat is serous, and also similar to that of 
the arteries. It is continuous with the lining membrane of the 
heart at one extremity, and with the lining membrane of the 
capillaries at the other. 

349. At certain intervals, the internal coat forms folds, or 

"Where do they commence? 347. What is said of their communica- 
tions ? What is the apparent design of the inosculations of the veins ! 
What vessels axe distributed to the coats of the veins } 848. GMto the 
■tnieture of the eoAts of the yeins. 849. How are the yalvet in th« 
\Piia9 formed? 

14 • 
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daplicfttea, whkb conMilute valves. They are genemny com- 
posed of two seoiiluDar folds, one on each side of the vessel- 
Tbe free extremity of the valvular folds ia concave, aod 
directed forward, so that while the current of Stood seta toward 
the heart, they present no impediment to its free passage ; but 
lot tbo current become retrograde, and it ib impeded by their 
distention. The valves are most numeroua in the veins of the 
oxltemitiea, particularly the deeper veins' situated between the 
moscles ; but in some of the larger trunks, and alao in aorae 
of the amaller veins, do valves exist. 

Kg- Tl. 
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350. The cafillabibs constitute k microscopio net-worii, 
Riid are so distributed through every part of the body as to 
reoder it impassible to introduce the smallest needle beneath 
the skin, without wounding seTeial of these fine vessels. 
They are remarkable for the untfonnity c^ diameter, and for 
the constant divisions and communications which take place 
between them. 

351. The capiUaries inosculate, on the one hand, with dw 
terminal extramity of the arteries, and on the other, with the 
commencement of the veins. They establish the communi- 
cation betifben the termination of the arteries and the begin* 
ning of the veins. The important operations of secretioa 
and the conversion of the nutrient material of the blood into 
booe, muscle, &c., are performed in these vessels. 



Fig. 72. Fig. 78. 
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r\f.72. An ld«a Tl«nr or*, ponton of tbg (rrtimlc etreulutiin. I,),AlinBcll 
etllisioFU. ThliunnlnnlalnllMUiiUlulH, (3,3.) 9, a, ^ *alD Itaroufta wtakb 
Um Impun Uood k evritd u Uh riflit ilds of tksbeut. 

350. Wli« do the ospUluioi oomtitute ? For what are thej iCTnut- 
kbls } 3S1. What relation do theyheai to the irteries and Teinn ! What 
important DperatiODi aro peiformed in theB« Te»el( i What ii itpnMDted 
hjlg-nj S7 fig. 781 
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CHAPTER XVIII. 

PHYSIOLOGY OF THE CIECXTLATORY ORGANS. 

4 

352. The walls of all the cavities of the heart are corn* 
posed of muscular fibres, which are endowed with the 
property of contracting and relaxing, like the muscles of the 
extremities. The contraction and relaxation of the mus- 
cular tissue of the heart, produce a diminulioii and en< 
largement of both auricular and ventricular cavities. The 
auricles contract and dilate simultaneously, and so do the 
ventricles ; yet the contraction and dilatation of the auricles do 
not alternate with the contraction and dilatation of the ventri- 
cles, as the dilatation of the one is not completed before the 
contraction of the other commences. The dilatation of the 
ventricles is termed the di-as'tO'le of the heart ; their con- 
traction, its sys^Uhle. 

353. The ventricles contract quicker and more forcibly 
than the auricles, and they ave three times longer in dilating 
than contracting. The walls of the right ventricle, being 
thinner than the left, are more distensible, and thus this cavity 
will contain a greater amount of blood. This arrangement 
adapts it to the venous system, which is more capacious thfin 
the arterial. The thicker and more powerful walls of the 
left ventricle adapt it to expel the blood to a greater distance. 
. 354. The valves in the heart permit the blood to flow from 
the auricles to the ventricles, but prevent its reflowing. The 
valves at the commencement of the aorta and pulmonary 

352 — 366. Give the physiology of the circulatory organs. 352. What do 
the contraction and relaxation of the muscular walls of the heart 
);>roduce ? How do the auricles and yentricles contract and dilate ? 
353. What is said of the contraction and dilatation of the yentricles in 
the heart? How is the right ventricle adapted to its function? How 
the left ? 854. What is the use of the yalyes in the heaxt ? Those of 
the aorta and pulmonary artery? 
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artery, permit the blood to flow from the ventricles into these 
vessels, but prevent its returning. 

355. The function of the different parts of the heart, 
will be given, by aid of fig. 74. The blood passes from the 
right auricle (3) into the right ventricle, (5,) and the tricuspid 
valves (6) prevent its reflux ; from the right ventricle the 
blood is forced into the pulmonary artery, (7,) through which 
it passes to the lungs. The semilunar valves (9) prevent 
this circulating fluid returning to the ventncle. The blood, 
while passing over the air-cells in the lungs, in the minute 
divisions of the pulmonary artery, is changed from a bluish 
color to a bright red. It is then returned to the left auricle 
of the heart by the pulmonary veins, (11, 11.) 
Fig. 74. 
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ObserveUion. If the blood is not ehanged in the lungs, it 
will not flow to the pulmonary veins. This phenomenon is 
seen in instances of death from drowning, strangling, carbonic 
acid, ^. The same is true, but in a less degree, of indi- 
viduals whose apparel is tight, as well as of those who breathe 
impure air, or have diseased lungs. 

356. The lefl auricle,- ( 12,) by its contraction, forces tlM 
blood into the led ventricle, (14.) The mitral valves (15) pre* 
vent its reflowing. Frcrni the left ventricle the blood is forced 
into the aorta, (16,) through which, and its subdivisions, it is 
distributed to every part of the system. The semilunar valves 
( 17) prevent its returning. 

Observation. " The parts of the circulatory organs most 
liable to disease are the valves of the heart, particularly the 
mitral. When these membranous folds become ossified or 
ruptured, the blood regurgitates, and causes great distress in 
breathing. The operations of the system are thus disturbed, 
as the movements of the steam engine would be if its valves 
were injured, or did not play freely. 

357. The difference between the functions of the pulmo* 
nary artery and aorta is, the former communicates with the 
right ventricle of the heart, and distributes only impure blood 
to the lungs ; the other connects with the left ventricle of tlie 
heart, and distributes pure blood to the whole body, the lungs 
not excepted. At the extremity of the divisions of the aorta, 
as well as the pulmonary artery, are found capillary vessels. 
This curious net-work of vessels connects with the minute 
veins of the body, which return the blood to the heart. 

Observation, The function of the veins of the systemic 

What is the effect when the blood is not changed in the lungs? 
966. Describe the circulation of the blood from the left auricle to the 
general system. What part of the circulatory organs is most liable to 
disease ? What is the effect when the Talres are diseased ? 357. Oiye the 
difference in the functions of the pulmonary artery and aorta. Show the 
relation between the Ainctions of the arteries and yeins both of the pUk« 
monie and systemic clroulation. 
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circulation is similar to the office of the arteries in the lungs, 
and that the yeins of the pulmonic circulation transmit to the 
heart the pure, or nutrient blood, and thus supply the arteries 
of the general system with assimilating fluid. 

358. The veins that receive the blood from all parts of the 
body, follow nearly the same course as the arteries. The 
myriads of these small vessels beneath the skin, and others 
Ihnt accompany the ailcries, at last unite and form two large 
trunks, called vefna calva as-cend'ens, and de-seend'en** 

Ohservatum* A peculiarity is presented in the veins which 
come from the stamach, spleen, pancreas, aftid intestines. 
After forming a large tmnk, they enter the liver, and ramify 
like the arteries, and in this organ they again unite into a 
trunk, and enter the ascending vein, or cava, near the heart. 
This is called the portal circulation. 

359. The ventricles of the heart contract, or the *' pulse " 
beats, about seventy-five times every minute, in adults; in 
mfants, more tlian a hundred times every minute ; in old 
persons, less than seventy -five limes etery minute. The 
energy of the contraction of this organ varies in diiferent 
individuals of the same age. It is likewise modified by the 
health and tone of the system. It is difficult to estimate the 
muscular power of the heart ; but, comparing it with other 
muscles, and judging from the force with which blood is 
ejected from a severed artery, it must be very great. 

Observation. The phenomenon known under the name of 
pulse, is the motion caused by the pressure of the blood 
against tlte coats of the arteries at each contraction of the 
ventricies. 

360. The following experiment will (Remonstrate that the 
blood flows from the heart. Apply the fingers upon the artery 

358. What is the course of the veins ? What peculiarity is obserrahle 
ta the veins of the liver ? 359. How often does the heart contract, or the 
pulia beat, in adults ? In Infants ? In old personi ? What is aaid of the 
energy of its contraction in different persons ? How is the pulse pirodaeed f 
180. Deaoastrate hy experiment that the hlood flows flrom the heart. 
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at tlie wrist, at two difierent points, about two inches apart ; 
if the pressure be moderately made, the " pulse " will be felt 
at both points. Let the point nearest the heart be pressed 
firmly, and there will be no pulsation at the lower point ; but 
make strong pressure upon the lower point only, and the pul- 
sation will continue at the upper point, proving that the blood 
flows from the heart, in the arteries, to diflerent parts of the 
fij'stem. 

361. There are several influences, either separately or 
combined that propel the blood from the heart through the 
arteries, among which may be named, — 1st. The contraction 
of the muscular walls of the heart. 2d. The contractile and 
elastic middle coat of the arteries aids the heart in impelling 
the blood to the minute vessels of the sjrstem. 3d. The 
peculiar action of the minute capillary vessels is considered, 
by some physiologists, as a motive power in the arterial ciicu« 
hition. 4th. The pressure of the muscles upon the arteries, 
when in a state of contraction, is a powerful agent, particu* 
larly when tliey are in active exercise. 

362. The following experiments will demonstrate that the 
blood from every part of the system flows to the heart by the 
agency of the veins. 1st. Press firmly on one of the veins 
upon the back of the hand, carrying the pressure toward the 
fingers ; for a moment, the vein will disappear. On remov- 
ing the pressure of the finger, it will reappear, from the blood 
rushing in from below. 

2d. If a tape be tied around the arm above the elbow, the 
veins below will become larger and more promment, and also 
a greater number will be brought in view, while the veins 
above the tape are less distended. At this time, apply the fin- 
ger at the wrist, and the pulsation of the arteries still continues, 
showing that the blood is constantly flowing from the heart 

« 
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361. State the influences that propel the blood from the heart. 362. Pe- 
monstrale by the first experimeiit that the blood flows to the heart. By Ihm 
■eeond experiment. 
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Uuoogh the arteries, into the reins ; and the increased size of 
the veins shows that the pressure of the tape prevents its 
flowing back to the hearL 

363. The influences that return the blood to the heart through 
the veins, are not so easily understood as those that act on the 
blood in the arteries. Some physiologists have imputed an 
active propulsive power to the capillary vessels in carr3ring 
the blood through the veins. This is not easily explained, 
and perhaps it is as difficult to understand. An influence 
upon which others have dwelt, is the suction power of the 
heart in active dilatation, acting as a vit afronte (power in 
front) in drawing blood to it 

364. Another influence that aids the venous circulation is 
attributed to the propulsive power of the heart It is not 
easy to comprehend how this power of the heart can be 
extended through the capillary vessels to the blood in the 
veins. Again, an important agency has been found, by some 
physiologists, in the inspiratory movements, which are sup- 
posed to draw the blood of the veins into the chest, in order 
to supply the vacuum which is created there by the elevation 
of the ribs and the descent of the diaphragm. 

365. One of the most powerful causes which influence the 
venous circulation, is the frequently-recurring action of the 
muscles upon the venous trunks. When the muscles are 
contracted, tliey compress that portion of the veins which lie 
beueatli the swell, and thus force the blood from one valve to 
the other, toward the heart When they are relaxed^ the 
veins refill, and are compressed by the recurring action of 
the muscles. 

Observation. The physician, in opening a vein, relies m 
the energetic contractions and sudden relaxations of t^e 

863. What U taid of the influences that return the blood to the heart? 
What U said of thd propolsiTe power of the capillaries ? Of the suetioii 
power of the heart } 864. Give another influenoe. State another agencf . 
366. What is one of the most powwftil eavset whieh iaflMnee venom 
eirottlation? Otve piaetiaal ohss i r a tion. 

15 
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muscles, when he directs the patient to clasp the head of a 
cane, or the arm of a chair ; these alternate motions of the 
muscles cause an increased flow of blood to the veins of the 
ligated arm. 

366. The muscles exercise an agency in maintaining the 
venous circulation at a point above what the heart could per- 
form. As the pulsations are diminished by rest, so they are 
accelerated by exercise, and very much quickened by violent 
effort There can be little doubt that the increased rapid- 
ity of the return of blood through the veins, is, of itself, a 
sufficient cause for the accelerated movements of the heart, 
during active exercise. 

Observation. The quantity of blood in different individuals 
varies. From twenty-five to thirty-five pounds may be consid- 
ered an average estimate in a healthy adult of medium size. 
The time in which the blood courses tlirough the body and 
returns to the heart, is different in different individuals. Many 
writers on physiology unconditionally limit the period to three 
minutes. It is undeniable that the size and health of a per- 
son, the condition of the heart, lungs, and brain, the quantity 
of the circulating fluid, the amount and character of the 
inspired air, and the amount of muscular action, exert a mod- 
ifying influence. The time probably varies from tiuree to 
eight minutes. 



366. What causes the accelerated moTcnieuts of the heart daring actiyo 
exercise ? 

yaU, Let the pupil review the anatomy and physiology of the eircnUi* 
tory organs from fig. 7*5, or firom anatomical outline plates, No. 6 and 7- 
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CHAPTER XIX. 

HYGIENE OF THE CIRCULATORY ORGANS. 

367. If any part of the system is deprived of blood, its 
vitality will cease ; but, if the blood is lessened in quantity to 
A limited extent, only the vigor and health of the part will be 
impaired. The following conditions, if observed, will fiivor 
the free and regular supply of .blood to all portions of the 
system. 

368. The clothing shatdd be loosely warn. Compression 
of any kind impedes the passage of blood through the vessels 
of the compressed portion. Hence, no article of apparel 
Bhould be worn so as to prevent a free flow of blood through 
every organ of the body. 

369. The blood which passes to and from the brain, flows 
through the vesseb of the neck. If the dressing of this part 
of tlie body is close, the circulation will be impeded, and the 
functions of the brain will be impaired. This remark is par- 
ticularly important to scholars, public speakers, and individu- 
als predisposed to apoplexy, and other diseases of the brain. 

370. As many of the large veins lie immediately beneath 
the skin, through which the blood is returned from the lower 
extremities, if the ligatures used to retain the hose, or any 
other article of apparel, in pr^'per position, be tight and 
inelastic, the passage of blood through these vessels will be 



867—386. Give the hygiene of the circulatory organs, 867. What effect 
will be produced on the body if it is deprived of blood ? If the blood Im 
only lessened in quantity ? 368. Why should the clothing be worn loose ? 
869. What is said of dressing the neck ? To what persons is thii remark 
applicable ? 370. How are enlarged veins frequently produced ? 
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obstructed, producing, by their distention, the varicose, or 
enlarged veins. Hence elastic bands should always be used 
for these purposes. 

371. An equal temperature of all parts of the system pro* n 
motes health, A chill on one portion of the body diminishes 
tho size of its circulating vessels, and the blood which 
should distend and stimulate the chilled part, will accumulate 
in other organs. The deficiency of blood in the chilled portion 
induces weakness, while the superabundance of sanguineous 
fluid may cause disease in another part of the system. 

372. The skin should he kept not only of an equals hut at its 
natural temperature. If the skin is not kept warm by adequate 
clothing, so that chills shall not produce a contraction of the 
blood-vessels and a consequent paleness, the blood will recede 
from the surface of the body, and accumulate in the internal 
organs. Cleanliness of the skin is likewise necessary, for the 
reason, that this condition favors the free action of the cutane* 
ous vessels. 

Observation. When intending- to ride in a cold day, wash 
the face, hands, and feet, in cold water, and rub them smartly 
with a coarse towel. This is far better to keep the extrem- 
ities warm, than to take spirits into the stomach. 

373. Exercise promotes the circulation of the blood. As 
the action of the muscles is one of the important agents which 
propel the blood through the arteries and veins, daily and 
regular exercise of the muscular system is required to sustain 
a vigorous circulation in the extremities and skin, and ^Iso to 
maintain a healthy condition of the system. The best stimu* 
lantB to improve tlie sluggish circulation of an indolent patient, 
whose skin is pale and whose extremities are cold, are the 

871. Why should the temperature of the body be equal ? 372. Why 
»hottld the skin be kept at its natural, as weU as at an equal temperature ? 
What practical observation when intending to ride in a cold day ? 373. Why 
doee exercise promote health ? What are good stimulmnts for sluggish 
cfavnlation in the indolent ? 

15 • 
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union of vigorous muscular exercise with agreeable mental 
action, and the systematic application to the skin of cold 
water, attended with friction. 

niustrcUion. The coach^driver and teamster throw their 
arms around their bodies to warm them when cold. The 
muscles that are called into action in s¥ringing the arms, force 
a greater quantity of blood into the chilled parts, and, cense" 
quently, more heat is produced. 

374. When a number of muscles are called into energetic 
action, a greater quantity of blood will be propelled to the 
lungs and heart in a given time, than when the muscles are 
in a state of comparative inaction. It is no uncommon occur- 
rence, that before there is a proper expansion of the respiia- 
tory organs to correspond with the frequency and energy of 
the movements of the muscles, there is an accumulation of 
Uood in the lungs, attended by a painful sensation of fulness 
and oppression in the chest, witli violent and irregular action 
of the heart. This condition of the organs of the chest, called 
congestion^ may be followed by cough, inflammation of the 
lungs, asthma, and a stnictural jdisease of the heart 

375. To avoid these sensations and results, when we feel 
necessitated to walk or run a considerable distance in a short 
time, commence the movements in a moderate mannei 
increasing the speed as the respiratory movements become 
more frequent and their expansion more extensive, so that a 
sufficient amount of air may bo received into the lungs to 
purify the increased quantity of blood forced into them. The 
same principles should be observed when commencing labor, 
and in driving horses and other animals. 

ObservcUion, When a large number of muscles are called 
into action afler repose, as when we rise from a recumbent or 

Mention the illustratibn. 874. What is the effect when a number of 
inasclcs are called into energetic action ? What effect has this accama« 
lation of blood in the lungs ? 375. How can such disagreeable sensations 
be avoided ? Mention a practical obserration. 
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Bitting posture, the bloo4 is impelled to the heart with .a yeiy 
strong impetus. If that organ should be diseased, it may 
arrive there in larger quantities than can be disposed of, and 
death may be the result Hence the necessity of avoiding ifll 
sudden and violent movements, on the part of those who have 
either a functional or structural disease of the heart. 

376. The mind exercises no inconsiderable infiuenee upon 
the circulatory organs. When an individual is stimulated by 
hope, or excited by anger, the heart beats more forcibly, and 
the arteries act more energetically, tlian when a person is 
influenced by fear, despair, or sorrow. Consequently, the 
system is more fully nourished, and capable of greater exer- 
tion, when the former condition obtains, than when the latter 
exists. 

377. The quality and quantity of the hlood modify the 
action of the heart and blood-vessels. If this fluid is 
abundant and pure, the circulatory vessels act with more 
energy than when it is deficient in quantity or defective in 
quality. 

Illustrations. 1st. In an athletic man, whose heart beats 
forcibly, and whose pulse is strong, if a considerable quantity 
of blood is drawn from a vein, as in bleeding, the heart will 
beat feebly, and the pulse wi}l become weak. 

2d. When the blood is made impure by inhaling vitiated air, 
the action of the heart and arteries is diminished, which pro« 
duces an effect similar to that which takes place when blood 
IB drawn from a vein. 

378. Hemorrhage from divided arteries should be imme 
diately arrested. When large blood-vessels are wounded or 
cut, the flow of blood must be immediately stopped, or the 
person soon faints, and the heart ceases its action. If it is a 

376. State some of the effects that the mind has on circulation. 
377. What effect hare the quantity and quality of hlood upon the circu- 
latory organs ? Give illustration Ist Illustration 2d. 878. W^^t IS 
n^tn lar^t hlood-yesseli are wounded or cut i 



176 



ARiTOKT, ramoLOor, tarn btgikhk. 



large aiterj tlHt ia woanded, On blood will be thrown out in 
iat*, or jeAa, emy time the pnlse beats. The flow of Uood 
aw be slopped imtil k rai^Bon urivea, either by compressing 
the vesael between the wound and the heart, or by comprea^ 
wg the end <^ the divided uterf in Ibe wound. 



ISg.7*. 
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n^. 70. Tta Inek et Out kri* utnr of Ih 
uinuT uUiy. 10, Tbt bRKhlil inarj. 

nf.T1, B, Tbg Buntror agiDiin«iB| tba 
■uiii[iir«niiniiln|tiM lirfauurj' of Ih* ui 
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^79. After making compresMMi with the fingers, as de- 
scribed and illustrated, take a piece of cloth or handkerchief, 
twist it comerwise, and tie a hard knot midway between the 

). What U to In dona aftw 
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ixQ enda. This knot should be plac^ dver the artery, be- 
tween the wound and the heart, and the ends curied around 
the limb' and loosely tied. A itick, five or six inches long, 
should be placed under the handkerchief, which should bo 
twisted uBtil the knot has niode euSicient compresaiob on the 
artery to allow the removal of the fingers without a return 
of bleeding. Continue the compression until a sui^ou caa 
be called. 



Fig. IS. 



Fig 79 




tiM thigh. B, The nt 
wmy. In pneliM. (ha Iwlnbii 



When an artery of the arm is cut, elevating the 
wounded limb above the head will tend to arrest the flow of 
blood. In a wound of a lower limb, raise the foot, ao that it 
shall be higher than the hip, until the bleeding ceases. 

lllialration. On one occasion, the distinguished Dr. Na- 
iban Smith was colled lo a perepn who liad divided one. of 

Wb»t i( tliDwn bjr fig. 78 lud IB} 3S3. 'WhBt jiuggestion relstiTB M 
the poiition of • limb wheu bleeding? KeUle ■ (impis opentiDO. ^ 
Dr. Nkthui Smitb. 
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(he large arteries below the knee. After trying in vain to 
find the bleeding vessel, so as to secure it, he caused the foot 
to be elevated higher than the hip. At the first instant the 
blood was forced from the wound about twelve inches; in 
a minute, it was diminished to three or four; and, in a 
short time, the bleeding ceased. This Dr. S. called his 
**great^ operation; and it was truly great in nmpUcUy 
and science, 

381. The practical utility of every person knowing the 
proper means of arresting hemorrhage from severed arteries, 
is illustrated by the following incidents. In 1848, in the town 
of N.,Mass., a mechanic divided the femoral artery; although 
several adult persons were present, he died in a few minutes 
from loss of blood, because those persons were ignorant of the 
method of compressing severed arteries until a surgeon could 
be obtained. 

S82. In 1846, a similar accident occurred in the suburbs 
of* Philadelphia. While the blood was flowing copiously, a 
lad, who had received instruction on the treatment of such 
accidents at the Philadelphia High School, rushed through 
the crowd that surrounded the apparentiy dying man, 
placed his finger upon the divided vessel, and continued 
the compression until the bleeding artery was secured by a 
surgeon. 

383. In ^^ flesh wounds,^' when no lai^ blood-vessei is 
divided, wash the part with cold water, and, when bleeding 
has ceased, draw the incision together, and retain it with 
narrow strips of adhesive plaster. These should be put on 
smootl^y, and a sufficient number applied to cover the wound. 
In most instances of domestic practice, the strips of adhesive 
plaster are too wide. They should not exceed in width one 

381. Relate the first incident shoinng the utility of eveiy person know- 
ing the proper method of arresting the flow of blood from diTidcd art^ 
ries. 383. The second incident. 383. How should "flesh wonada*' b« 
Ibresstd? 
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fourth of an inch. Then apply a loose bandage, and avoid 
all ** healing salves,^^ ointments, and washes. In removing 
the dressing from a wound, both ends of the strips of plaster 
should be raised and drawn" toward the incision. The lia- 
bility of the wound re-opening is thus diminished. 

Observation* The union of the divided parts is effected by 
the action of the divided blood-vessels, and not by salves and 
ointments. The only object of the dressing is to keep the 
parts together, and protect the wound from air and impurities. 
Nature^ in all cases of injuries, performs her own cure. Such 
simple wounds do not generally require a second dressing, 
and should not be opened until the incisions are healed. 

Fig. 80. 




Fif. 80. Tba maoDer in which ■tript of adheaira plaater are applied to woanda. 

884. In wounds made by pointed instruments, as a nail, or 
in lacerated wounds, as those made by forcing a blunt instru- 
ment, as a hook, into the sofl parts, tliere will be no direct 
and immediate union. In these cases, apply a soothing poul- 
tice, as one made of linseed meal, and also keep the limb 
still. It is judicious to consult a physician immediately, in 
punctured or lacerated wounds, because they of\en induce 
the most dangerous diseases. 

385. Wounds caused by the bite of rabid animals or ven- 
omous serpents, should be immediately cleansed with pure 



What should b« ETOidad ? How should the strips of plaster be removed 
from a wound ? HoW is the union of the divided parts effected ? 884. How 
should punct u red and lacerated wounds be dressed ? 385. What it the 
treatment of wounda caused by the bite of rabid animals ? 
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water. In many instances, the application of suction, either 
with " cupping glasses," or tlie mouth, will prevent the intro- 
duction of the poisonous matter into the system by absorption. 
When this is eflecled, cover the wound with n soothing 
poultice, aa one made of slippery elm bark. 

Ohsenation. Although animal poisons, when introduced 
into the circulating fluid through the broken surface of the 
skin, frequently cause death, yet they can be taken into the 
mouth and stomach with impunity, if the mucous membiane 
which lines these parts is not broken. 



IiS.Bl. 




386. The proper position of the limbs farors the union of 
wounds. If the incision be upon the anterior part of the teg, 
between the knee and ankle, extending the knee and bending 
the ankle will aid its closing. If it be upon the back part of 
the leg, by extending the foot and bending the knee, the 
gaping of the incision will be diminished. When wounds 
occur upon the trunk or upper extremities, let the position of 
the person be regarded. 

ns Don the pnpn ptnition of tho Umbi Atdt the ai^n ofm^dl I 
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CHAPTER XX. 

ABSORPTION. 

387. Absorption is the process by which the materials of 
nutrition are removed from the alimentary canal, to be con- 
veyed into the circulatory vessels. It is likewise the process 
by which the particles of matter that have become injurious, 
or useless, are removed from the mass of fluids and solids 
of which the body is composed. These renovating and 
removing processes are performed by two sets of vessels, 

ANATOMY OF THE LYMPHATIC VESSELS. 

888. The vessels that act exclusively for the growth and 
renovation of the system, are found only in the alimentary 
canal. They are called lacteals. The vessels whose sole 
function is to remove • particles of matter already deposited, 
are called Lym-phaties. The radicals, or commencement of 
the veins, in many, and it may be in idl . parts of the body, 
perform the office of absorption. 

Observation. This &ct accounts for -^ capaei^ of the 
venous system exceeding the arterial. Had the vems no other 
function to perform, beside returning the blood that had been 
distributed by the arteries, it would be reasonable to suppose 
that this system would be less than the arterial, but ^e xeveno 
is known to be true. 

^9. The i/TXPHATic VESSBLS, in structure, resemble 4he 

1 ' 

SB7. Define abeorption. 888— S91. Oive the anatomy &f the lyvf^JutHe 
wntb. 888. Wli&t are those veseeis called that act ezelusiivi^ :ft»r tte 
gMwth and resoratioii of the body ? Those whose oAee is to remoTo-the 
•atoms already depodted ? What other yessels perfiivm the ofloa of ab- 
aorpHon ? Qtv* obeerratioft. 'SSQ. Desoftbe the lymphatles. 

16 
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lacteRls. They exist in great numbers in the skin and mucooa 
membraoeB, particularly those of the lungs. Though no 
lympti&tica have been traced to the brain, it is presumed that 
they exist there, as this part of the body is not exempt from 
the composition and decomposition, which are perpetual in 
the body. These vessels are extremely minute at their origin, 
so that in many parts of the system they cannot be detected 
without the aid of a 



Fig. 82. Fig. 33. Fig. St. 




Flf.S& Aw\*^tmiytBpt*acmHt,m< 

Fi(.H. l/AlynphiUeElud wltbaavtnlmulipMriDfUiraiftalL 

S90. The lymphatic vessels, like the veins, diminish in 
number as they increase in size, while pursumg their course 
toward the large veins near the heart, into which they pour 
their contents. The walls of these vessels have two coats, 
of whbh the eztsmal one is cellular, and is capable of con- 
■iderable distention. The internal coat is folded so as to form 

Whkt Ii ramMDtod b]r fig. SS » Bfflg.SS? ^flg. 84f 8M. In what 
rMpaet do tlui* thmI* rcMoibla th* Tcini of tkt tjtUxa 1 Otn 1^ 
rasftkaircMti. 
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valves, like those in the veins. Their wails are so thin^ that 
these folds give them the appeanmce of being knotted. 

391. At certain p(Hnts,'the lymphatic vessels pafe through 
distinct, soA bodies, peculiar to themselves, which are catted 
lymphatic glands^ which are to these vessels what the mesen* 
teric glands are to the lacteals. The lymphatic glands vary 
in form and in size. They are extremely vascular, and 
appear to consist of a collection of minute vessels. These 
glands are found in different parts of the body, but are most 
numerous in the groins, axilla, or arm-pits, neck, and cavities 
of the chest and abdomen. 

Observation^ From exposure to cold, these glands are 
frequently enlarged and inflamed. They are known under 
the name of ^ kernels.'' They are often diseased, particu- 
larly in scrofula, or ^ king's evil.'' 

PHYSIOLOGY OF THE LYMPHATIC VESSELS. 

892. Though the lacteals and lymphatics resemUe each 
other in their structure and termination, yet they difier as to 
the nature of the fluids which they convey, as well as the 
nature of their functions. The lacteals open into the small 
intestine, and possess the power of rejecting all substances in 
the passing aliment, but the chyle. The lymphatics, on the 
contrary, not only imbibe all the various constituents of the 
body, both fluid and solid, but they sometuaies absorb foreign 
and extraneous substances, when presented to their mouths, 
as in vaccination. 

893. The varieties of absorption are, the ]n4er^i*ti4d^ 
BeC'Te^iMm'-ti'tialy Ex-cre^men^ti^tial^ Cu^ta'n&^ms^ Res^pi^ra- 
to-r^, Fe'fimtf, and the Ladte^oL 

391. Describe the lymphatic gUnda. What obterxatioii is giyen in te^iuA 
to these glands ? 392—103. Give the phytMogy qf the liyn^phatio m»- 
m2i. 392. Explain the difference between the ^w?timli and lymphatus. 
103. Name the Tsritttes ef absorption. 
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8d4. bfTBSSTiTLAL sbfiorptlcm is that change vMdi is cob* 
itantly gcnng on in the animal economy among the particles 
of matte#of which every teztuve is composed. The onlinary 
functions of the body, in health, require incessant action of the 
lymphatics ; the circulatory system, with its myriads of small 
vet^sels, is constantiy depositing new atoms of matter, which 
become vitalized, and perform a course of actions, then die, 
or become ^iseless. These old atoms are removed by the 
absorbent system. Thus, wherever there is a minute artery 
to deposit a living particle of matter, there is a lymphatic 
vessel, or venous radicle, to remove it as soon as it shall have 
finished its particular office. 

395. The action of the lymphatic vessels counterbalances 
.(Jipse of nutrition, and thus the form and size of every part 
of the body is preserved. When their action exceeds tlwt of 
the nutrient vessels, the body emaciates ; when it is deficient, 
plethora is the result In youth, they are less active than the 
nutrient vessels, and the limbs are plump ; but in later periods 
of life, we find these actions reversed, and the body diminishes 
in aisie. It is :not unfrequent that wens, and other tumors of 
considerable size, disappear, and even the entire bone of a 
limb has been xemoved from the same general cause. The 
effijsed fluids of bruises are also removed by absorption. 

ObsorviUums. Ist. When littie. or na food is taken into the 
stomach, life is supported ky. the l3rmphatic vessels and vema 
Jmbibing-the Jut aad veconveying- it into the blood vessels. It ia 
.the xemaval of this secretion which causes the emaciation of 
tiie face and extremities of a person recovering from a fever. 
In consumption, tiie extreme attenuation of the limbs is caused 
-by the abi^orption, not only of the fat, but also of the iuusclea 
and more solid parts of the system. 

394. What is interstitial absorption ? How are the. neyr afoms of ma.tter 
' deposited? -Hov removed? 395. What vessels do the lymphatics cou^' 
terbaUtnce in action? What is the result when their action e^peeds that 
of -the natrient ressels? When it is less? Mention some instaaees ot 
active absorption. What causes the emaciated limbs of a person recovering 
from frrer ? The extreme attenuation in consumption ? 
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2d. Animals which live in a half torpid state during the 
winter, derive their nourishment from the same source. In 
other words, we may say the starving animal lives for a 
time upon itself, eating up, by internal absorpticm, such 
parts of the body as can be spared under urgent, necessity, 
to feed those organs and continue those functions that are 
absolutely essential to life. 

396. Recrementitial absorption is the removal of those 
fluids from the system, which are secreted upon surfaces that 
have no external outlet. These fluids are various, as the fat, 
ihe marrow, the synovia of joints, serous fluids, and the humors 
of the eye. Were it not for this variety of absorption, dropsy 
would generally exist in the cavities of the brain, chest, and 
abdomen, from the continued action of the secretory vessels. 

397. Exckementitial absorption relates to^e fluids which 
have been excreted, such as the bile, pancreatic fluid, saliva,, 
milk, and other secretions. 

398. CuTAifEous absorption relates to the skin. Here the 
lymphatic vessels extend only to the cuticle, which they do 
not permeate. There has been much diversity of opinion on 
the question of cutaneous absorption ; some maintaining that 
this membrane absorbs, while others deny it. Many experi« 
ments have proved that the skin may absorb ^flicient nutri* 
ment to support life for a time, by immersing the patient in a 
bath of milk or broth. It has been found that the hand, im- 
mersed to the wrist in warns water, will absorb from nmety 
to one hundred grains of fluid in the space of an hour. 

899. Thirst may be quenched by applying moist clothes to 
the skin, or by bathing. It is no uncommon occurrence, dur- 
ing a passage from one continent to the other, for the saliva 

886. What it recrementttial absorption? 397. Define excrementitial 
abcorption. 398. To what does cutaneous absorption relate ? Is there a 
diversity of opinion respecting this rariety of absorption? What do well 
attested experiments show ^ 399. What remark in reference to quenching 
tUnt ? Wlul agene J conveys medicinal substances and ointments ints 
th« iyttem wlimi rubbed on th« skin? 

16* 
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to become bitter by te absorption of sea water. Medicinal 
substances, sucb as mercury, morphine, and Spanish flies, are 
frequently introduced into the system through the skin. 

400. Resfibatort absorption has reference to the lungs. 
The mucous membrane of these organs is abundantly sup- 
plied with lymphatic vessels. By their action, substances 
finely pulverized, or in the form of gas, are readily unbibcd 
when inhaled into the lungs, such as metallic vapors, odoriibr- 
ous particles, tobacco smokCj and other effluvia. In this way, 
contagious diseases are frequently contracted. 

Illustration, In inhaling sulphuric ether, or lethcon, it is 
introduced into the vessels of tlie lungs in the form of vapor, 
and through them it is rapidly conveyed to the brain, and thus 
influences the nervous system. 

401. Venous absorption is the function which the veins 
perform in absorbing from tlie alimentary canal liquids of 
various kinds that have been taken into the stomach and are 
not converted into chyle. In other parts of the body, they 
also perform the common ofHce of lymphatics. 

402. Lacteal, or digestive absorption has reference to the 
absorption of chyle only, which is destined for the nutrition 
of the body. 

403. Absorption is not only very abundant, but gen*^rally 
very rapid, and all these varieties are maintained through life., 
except when suspended by disease. 

400. What is said of rtspiratory absorption ? How is letheon introduced 
into the system ? 401. Define venous absorption. 402. What is lactoal 
absorption ? 403. What is said of absorption ? 



Fig. 85b A repratentation of the lymphatic vegsels and glands. 1, 9, 3, 4, 5, 6, The 
lymphatic veaaels and glands of the lower limbs. 7, Lymphatic glands. 8, The 
commencement of the thoracic duct. 9, The lymphatics of the kidney. 10, Of th« 
stomach. 11, Of the liver. 12, 13, Of the lungs. 13, 14, 15, The lymphatics and 
glands of the arm. 10, 17, 18, Of the fhce and neck. 19, 90, Large veliie 91, Ths 
thoraclo dacC 90, Ths lymphatics of the beait. 
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404. By the action of the lymphatics, substances of an 
injurious, as well as of a beneficial, character may be con* 
veyed into the system. These vessels, under certain condi- 
tions, are more active in their office than at other periods ; 
mnd it is of practical utility to know wliat influences tlieir 
action. 

405. The function of these vessels is increased hy moisture^ 
and lessened hy an active state of the Incteals. Observation 
shows that the ill-fed, and those ^persons that live in marshy 
districts, contract contagious diseases more readily than those 
individuals who are well fed, and breathe a dry and pure air. 

406. T%e air of the sick'room shouM he dry. If due 
attention is not given to ventilation, the clothing of the nurse 
and patient, together with the air of the room, will be moist- 
ened by the exhalations from the skin and lungs. This 
exhalation may contain a poison of greater or less power, 
according to its quantity and degree of concentration, and 
may be absorbed and reconveyed into the system, causing 
inflammatory diseases, and not unfrequently death. 

Ohservations. 1st. When we are attending a sick person, 
a current of air that has passed over the patient should be 
avoided. We may approach with safety very near a pe rson who 
has an infectious disease, provided care is taken to keep on tho 
side from which the currents of air are admitted into the room. 

2d. When we have been visiting or attending on a sick 
person, it is judicious to change the apparel worn in the 
sick-room, and also give the skin a thorough bathing. The 
outside garments, also, should be aired, as poisonous matter 
may have penetrated the meshes of the clothing. 

40 1 4 13. Give the hygiene of the lynKphatic vessels, 404. What is said 

respecting the action of the lymphatic vessels ? 405. What influences the 

function of these vessels ? What does obserration show ? 406. Wliy 

should th« air of the sick-room be dry ? What suggestion when we haT« 

risiting or attending on the sick ? 
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407. The stotnach should he supplied wUhfoad of a nutrieni 
and digestible character^ in proper quantities^ and at stated 
periods. The chyle fonned from the food stimulates the lac- 
teals to activity, which activity is attended with an inactive 
state of the lymphatics of the skin and lungs. Thus due 
attention should be given to the food of the attendants on the 
sick, and the members of the family. Before visiting a sick 
person it is judicious to take a moderate amount of nutritious 
food. 

Observation. Many individuals, to prevent contracting dis* 
ease that may be communicated from one person to another, 
use tobacco, either chewed or smoked ; and sometimes alcohol^ 
with decoctions of bitter herbs. These substances do not 
diminish, but tend to increase, the activity of the lymphatics. 
Thus they make use of the means by which the poiscmotis 
matter formed in the system of the diseased person, may be 
more readily conveyed into their own. 

408. The skin and clothings as well as the bed'Hnen, should 
he frequently cleansed. This will remove the poisonous matter 
that may be deposited upon the skin and garments, which, if 
suffered to remain, might be conveyed into the system by 
the action of the lymphatics. This points also to a frequent 
change of the wearing apparel, as well as the coverings of 
the bed. In visiting the unhealthy districts of the South and 
West, the liability of contracting disease is much lessened by 
taking a supply of food at proper periods, keeping the skin uid 
clothing in a clean state, the room well ventilated, and avoid- 
ing the damp chills of evening. 

409. Absorption by the skin is most vigorous when the 
cuticle is removed by vesication^ or blistering. Then ezler* 

407. Wh J should the stomach be supplied with food of a nutrient and 
digestible character? What is said of the use of alcohol, or tobacco, in 
preventing the introduction of the poisonous matter of contagious diseases ? 
406. Why should the clothing and bed-linen be frequentl j washed ? What 
suggestion to persons in visiting the unhealthy districts of the South and 
West ? 409. When \$ tfbtaneous absorption most Tigonma^ Why ? 
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iml afiplicatioBs are brought into immediate contaet witli the 
orifices of the lymphatics of the skin, and by tkem rapidly 
imbibed and eircufaited through the system. Thus arseaic 
applied to the cutaneous vessels, and strong solutions of opium 
to extensive bums, have been absorbed in quantities sufficient 
to poison the patient. . 

410. When the cuticle is only punctured or ahraded^ 
peitomoua matter may he introduced into the system. The 
highly respected Dr. W., of Boston, lost his life by poisonous 
matter from the body of a patient subjected to a post mortem 
examination. He had removed from his finger, previous to 
the examination, a ^^ hang-nail,^' and the poison from the 
dead body was brought in contact with the denuded part, and 
throu^ the agency of the lymphatics it was conveyed into die 
system* 

411. Puncture any part of the cuticle with the finest 
instrument that has upon its point the smallest conceivable 
quantity of the vUcdne virus^ or small-pox matter, and it will 
be brought into contact with the lymphatic vessels, and 
through their agency conveyed into the system. The result 
is, that persons thus operated upon have the small-pox, or 
the vaccine disease. 

412. When we expose ourselves to any poisonous vapors, 
or handle diseased animals or sick persons, safety and health 
require that the Cuticle be not broken or otherwise injured. In 
many instances, the poisonous animal matter upon hides has 
been introduced into the systems of tanners, through small 
ulcers upon their fingers or hands. From these sores there 
would be seen small red lines extending up the arm. These 
.swelled tracts indicate an inflammation of the large lymphatic 

410. Do the same reiolto follow, if the cuticle is only punctured ? Belate 
an instance of death by the absorption of poisonous matter. 411. By 
what means is the vaccine matter introduced into the system? 
412. What caution Is necessary when we expose ourselves to poisonous 
▼apors? 
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trunks, that have heen irritated and diseased hy the passage of 
poisonous matter through them into the system. 

Observation. A distressing illustration of the absorption of 
deleterious substances from the surface of a sore, is seen io 
the favorite experiments of that class of " quacks," who style 
themselves " cancer doctors." With them, every trifling aai 
temporary enlargement, or tumor, is a cancer. Their gen 
eral remedy is arsenic ; and happy is the unfortunate suf 
ferer who escapes destruction in their hands, for too frequent 
\y their speedy cure is death. 

413. In case of an accidental wound, it is best immo 
diately to bathe the part thoroughly in pure water, and to 
avoid all irritating applications. In some instances, it woul^ 
be well to apply lunar caustic immediately. When handlinjr 
or shrouding dead bodies, or removing the skin fVom animalr 
diat have died of disease, it would be well to lubricate the 
hands with olive-oil or lard. This affords protection to the 
minute portions of the skin, from which the cuticle may 
be Removed. In all cases where there is an ulcer or sore, the 
part should be covered with something impervious to fluids, 
as court-plaster, before exposing the system to any animal, 
vegetable, or mineral poison. 

413. What directioii is gWen when the cuticle is broken ? What •!!£• 
lestion is given when shrouding dead bodies ? 
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CHAPTER XXI. 



SECRETION. 



414. In the human body are found many fluids and solids 
of dissimilar appearance and character. These are produced 
by the action of organs, some of which are of simple struc* 
ture, while otliers are very complicated in their arrangement. 
These organs are called Se-cre'to-ry. 

ANATOMY OF THE SECEETOBT ORGANS. 

415. The SECRETORY ORGANS are the Ex-haflants^ JPoZZt- 
cZe5, and the Glands, 

416. The EXHALANTS were supposed to be terminations of 
arteries or capillaries. The external exhalants terminate on 
the skin and mucous membranes ; the internal in the cellular 
and medullary tissues. (Appendix I.) 

Fig. 86. 




f\p 88. A ■ecvBtoiy folUclo. An ftiteiy l> teen, which rappllat th« iMt«1al for lit 
McreUoD FoUiclM are alao tuppUed wiUi veins and organic nerrea. 

417. The FOLLICLES are small bags, or sacs, situated in the 
true skin, and mucous membrane. The pores seen on the 
skin are the outlets of these bodies. 

414. How are the fluids and solids of the body produced ? 416 — 419. (Hv§ 

thM anatomy of thM nertiory orgam, 416. Name the seeretorj organt. 

418. DUcribe the •xhalaata. What iarepuMiitedbTfig. 86? 417. I>«8af 
ibUlelft. 
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416. The GLANDS arc soft, fleshy organs, and tu Tarioin ki 
tbeir stiwdure, aa the secretions which it ia dwir fUactioD to 
produce. Bach gluid is oompoeed of many amall lobulM 
united in a compact maaa, aiMl each lobule communicatea by 
a amall duct with the principal outlet, or duct of the oi^an. 
Every g^d ia supplied with arteries, Teins, lymphatica, and 
nervea. Tbeaa, with the ducts, are airanged in a peculiar 
tBBnoer, and connected hj cellular membraoe. 

419. There ore two classes of glands, one for the modi* 
fic&tion of the Auida which pass tluough them, as the tneaentem 
and lymphatic ^ands ; and the other for the aecrMitni of fluid* 
which are either useful in the animal eoomray, or require to 
b« rejected from the body. • 

Rg. 8?. 




PRTSIOIOOT OF THB 8BCKET0RT ORaAKS. 

4M. SKKinoif » one of the most ohacurs and mya. 
tenoua fbactbna of the anima] economy. " It is that proMsa 
by which vaiioua auhataneea ai« sapaiated tntu tktt Uoodi 
either with or without experiencing any change dtnring tbtm 

4U. QlMthaitnatvNDttlMgluida. 4U.HowuitLstUndaaauctd1 
po-m. fiflkt fl^tlift ff t/itmtntarfarsmit. «0. That U Men- 
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• separarion.** Not only is the process by which substances are 
separated from the blood, called secretion, but the same term 
is also applied to substances thus separated. Thus ph3rsiolo- 
gjj^ say, that by the process of secretion, bile is formed by 
the liver ; and also, that bile is the secretion of this organ. 

421. The secreted fluids do not exist in that form in the 
blood, but most of the elements of which they are made do 
exist in this fluid, and the '^ vessels by which it is accomplished 
may well be called the architects and chemists of the S3rstem ; 
for ouf of the same material — the blood — they construct a 
variety of wonderful fabrics and chemical compounds. We 
see the same wonderful power possessed, also, by vegetables ; 
for out of the same materials the olive prepares its oil, the 
cocoa-nut its milk, the cane its sugar, the poppy its narcotic, 
the oak its green pulpy leaves, and its dense woody fibre. 
All are composed of the same few, simple elements, arranged 
in different order and proportions." 

422. '^In like manner we find the vessels, in animated 
bodies, capable of forming all the various textures and sub* 
stances which compose . the frame ; the cellular tissue, the 
membranes, the ligaments, the cartilages, the bones, the mar* 
row, the muscles with their tendons, the lubricating fluid of 
the joints, the pulp of tlie brain, the transparent jelly of the 
eye ; in short, all the textures of the various organs of which 
the body is composed, consist of similar ultimate elements, 
and are manufactured from the blood." 

423. Of the agents that produce or direct the different 
secretions, we have no veiy accurate knowledge. Some have 
supposed this function to be mechanical, others a chemical 
process, but experiments prove that it is dependent on nervous 
influence. If the nerves are divided which are distributed to 



mm 



»^ ^iXVrbnt is said respecting secreted substances f Do yegetables possess 
the'^operty of secretion? 422. From what are the Taxiotu textures 
fMBied ? 4Sk> Have we accurate knowledge of th« agents tbat ^piodiMe 
•ccr^on? 
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any organ, the process of secretion is suspended. It is no 
uncommon occurrence, that the nature of milk will be so 
changed from the influence of anger in the mother, as to cause 
yomiting, colic, and even convulsions, in the infant that swal- 
lows it. Unexpected intelligence either of a pleasant or 
unpleasant character, by its influence on the nervous system, 
will frequently destroy the appetite. Sometimes mental agita- 
tion, as fear, will cause a cold sweat to pervade the surface 
of the body. ^ 

424. Secretions are constantly maintained, during life, from 
the serous membrane, by the action of the internal exhalants. 
The fluid which is exhaled bears some resemblance to the 
serum of the blood. Its use is to furnish the organs, which 
are surrounded by this membrane, with a proper* degree of 
moisture, and thus enables them to move easily on each other, 
as those within the chest and abdomen. 

425. The cellular tissue exhales a serous fluid, and when 
it becomes excessive in quantity, general dropsy is produced. 
Fat is another secretion, which is thrown out, in a fluid state, 
from the cellular membrane. It is deposited in little cells, 
and exists in the greatest abundance between the skin and the 
muscles. Its use seems to be, to form a cushion around the 
bo<ly for its protection ; to furnish nutriment for the system 
when food cannot be taken ; to supply the carbon and hydro- 
gen necessary to sustain the generation of heat, when these 
articles of combustion are not otherwise furnished. The 
med'ul'la'Ty substance, (marrow,) in the cavities of the long 
bones, is very much like fat. 

Observation, During sickness, if there is not emaciation 
or absorption of this secretion, it is considered an unfavorable 
symptom, because it indicates a want of power in the absorb- 
ing system, which is among the last to be affected. 

How it it prored tliat secretion depends on nervous influence ? 434. What 
f s Sftid of XhM tecre^ns from the serous membrane ? 425. From what tissut 
It a tttottt fluid exhaled ? TThat is the effect when this fluid beconet 
•zcMthrt in quantity? ^atisfit? Itsttit? What it manroW? 
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426. The mucous secretion is a tRuosparent, viscid fluid, 
which is secreted hy those membranes that line the caTitiea 
of toe body, which have an external communication, as the 
trachea and alimentary canal. This secretion serves to pro- 
tect -these parts from the influence of the air, and concurs, by 
means of its peculiar properties, in the performance of their 
functions. 

427. There are two external secretions, namely, one from 
the skin, called perspimtion, and the other from the lungs. 
The cutaneous exhalation, or transpiration* exists m two 
forms, called sensible perspiration (sweat) and insensible per- 
spiration. The pulmonary exhalation is the most important 
and universal, and closely resembles that of the skin. 

428. The follicles are found only in the skin and mucous 
membrane. They secrete an oily, unctuous substance, which 
mixes with the transpufation, and lubricates the skin. At the 
root'of each hair there is a minute follicle, which secretes the 
fluid that oils the hair. The wax in the passage oi the ear is 
secreted from these bodies. 

429. All the blood distributed to the different glands is 
similar in composition and character ; but the fluids secreted 
by them, vary in appearance in a remarkable degree. The 
ofGce of the glands appeara to be principally to form difllcrent 
secretions. Thus the salivary glands secrete the insipid 
saliva; the lachrymal glands, the saline tears; the liver, the 
yellow, ropy bile ; and the kidneys, the acrid urine. 

430.. Some secretions are evidently produced only in par- 



* ThmtpiraHon is a term often used generieally, to signify the pas- 
sage of fluids or gases through membranes, internally or externally ; 
but perspiration is a specific term, signifying transpiration on to ths 
external surface. 

i26. What is said relative to the mucoas secretion ? 427. Name the 
external secretions. 4S2S. Giye the office of the follicles. 429. What 
appears to b« the prineipal office of the glands ? 430. Mention a seeretioa 
pcodttsfdinapartieiilaremergsney. • 
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tieular emergencies, as is seen in the increased secretion of 
liony matter when a limb is Jbroken. 

431. When any substance which is not demanded for 
nutriiion, or does not give nourishment to the system, is 
imbibed by the lymphatic vessels, and conveyed into the blood, 
it is eliminated in the secretions. 

lUustrtUion, A few years since, a poor inebriate was 
carried to a London hospital in a state of intoxication. He 
lived but a few hours. On examining his brain, nearly half a 
gill of fluid, strongly impregnated with gin, was found in the 
cavities of this organ. This was secreted from the vessels of 
the brain. ^ 

HTaiEKS OF THE SECRETOBY 0B0AK8. 

432. Unless the secretions are regularly maintained^ disease 
teUl he the uUimate residt. Let the secretions from the sldn 
be suppressed, and fever or some internal inflammation will 
follow. If the bile is impeded, digestion will be impaired. 
If any other secretion is suppressed, it will cause a derange- 
ment oi the various internal organs. 

Observation. Ardent spirits derange the secretions, and 
change the structure of the brain. This is one reason why 
inebriates do not generally live to advanced age. 

433. The quantity of blood influences the character of the 
secretions. If it is lessened to any great extent, the secre- 
tions will be lessened as well as changed in character. 

Illustration, When a person has lost a considerable 
quantity of blood, there is a sensatioiv of thirst in the fauces, 
attended with a cold, pale, dry skin. When reaction comes 

431. What become* of those substances imbibed by the lymphatics that 
do not give nourishment to the body. 432—437. Giv the hyffiene t^tk* 
Mcrttory wgw», 432. What effect on the system when 'the seeretioni 
trt not Ngularly maintained ? 433. Does the quantity of Mood iniuenee 
the secretions ? Oits an illustration. 

17 • 
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on, the perspiration is cold, attended with nausea, and some* 
times vomiting. 

434. The secretory organs require the stimulus of pur 
hlood. If this fluid is vitiated, the action of the secretory 
organs will be more or less modified. Either the quantity 
wilt bj affected or the quality will be altered. 

Vhservaiion. The impurity of the blood arising from the 
inhalation of the vitiated air of sleeping rooms, diminishes 
and changes the character of the secretions of the mouth and 
stomach. This ac-counts for the thirst, coated tongue, and 
disagreeable taste of the mouth when impure air is breathed 
during sleep. The disease it induces, is indigestion or dys- 
pepsia. 

435. TAe^ amount of action modifies the condition of the 
secretory organs. When a secretory organ is excessively 
stimulated, its vigor and energy are reduced. The subse- 
quent debility may be so great as to suppress or destroy its 
functional power. 

Illustrations. 1st. In those sections of the country where 
flax is spun on a ^^ foot-wheel," it is not unfrequent that the 
spinners moisten the thread with the secretions of the mouth. 
This seems to operate economically for a time, but debility of 
the salivary organs soon follows, which incapacitates them 
from supplying saliva sufficient to moisten the food, producing 
in a short time disease of the digestive organs. 

2d. The habit of continual spitting, which attends the 
chewing of tobacco and gums, and other substances, between 
meals, induces debility, not only of the salivary glands, but 
of the system generally^ 

436. One secretory organ may do the office of another. 
This increased action of a secretory organ may be sustained 

4M. What is the effect of impure blood on the secretory organs ? 
435. What results firom stimulating excessiyely a secretory organ ? Hotf 
Is this illustrated ? 436. What is the effect when one secretory organ per 
forms the office of another ? 
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for a limited time without permanent injury, but, if long con- 
tinued, a diseased action of the organ will follow. Of mor- 
bid secretions we have examples in the ossification of the 
valves of the heart, cancerous and other tumors. 

Observation. In the evenings of the warm spason, a chill 
upon the impressible skin, that suppresses the perspiration, is 
frequently followed by a diarrhoea, dysentery, or cholera 
morbus. These can be prevented by avoiding the chill. An 
efiicient means of relief, is immediately to restore the skin to 
its proper action. 

437. The secretions are muck influenced by the mind. How 
this is efiected, it is difficult to explain ; but Vnany facts corrob- 
orate it. Every one has felt an increased action of the tear- 
glands from distressing feelings. Cheerfulness of disposition 
and serenity of the passions are peculiarly favorable to the 
proper performance of the secretory function. From this we 
may learn how important it is to avoid such things as distract, 
agitate, or harass us. 

Observation. In fevers and other diseases, when the skin, 
mouth, and throat are dry from a suppression of the secretions, 
let the mind of the patient be changed from despondency to 
hope, and the skin and the membrane that lines the mouth and 
throat will exhibit a more moist condition, together with a 
general improvement of the vital organs of the system. 
Consequently, all just encouragement of the restoration to 
health should be given to a sick person. 

Oire example! of morbid seeretions. What it one cause of dysentery 
and eholera moibus ? How ean these afiections be reUered ? 4Sf7. Show 
the infloeaoe of the mind oa the feoretiDRe. Mention inataneea of Us 
faifluenoe. 
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CHAPTER XXII. 

NXTTBITION. 

438. NuTRiTioir is the vital act by which the diflerenl 
parts of the body renew the roateriala of which they are 
eompoeed* Digestion, circulation, absorpticMi, and respi- 
laticMi, are but separate links in the chain of nutrition, 
which would be destroyed by the absence of any one of 
them. 

439. The nutritive process is also a kind of secretion, by 
which particles of matter are separated from the blood and 
conveyed with wonderful accuracy to the appropriate tex- 
tures. The functi<Hi of the nutrient vessels antagonizes those 
of absorption : while one system is ccnstructing, with beautiful 
precision, the animal frame, the other is diligendy employed 
in pulling down this complicated structure. . 

440. This ever-changing state of the body is shown by 
giving animals colored matter, mixed with their food, which 
in a short time tinges their bones with the same color as 
the matter introduced. Let it be withdrawn, and in a few 
days the bones will assume their former color ^ evidently 
from the effects of absorption. The changeful state of the 
body is further shown by the losses to which it is subjected ; 
by the necessity of aliment ; by the emaciation which follows 
abstinence from food. 



49&— 454. W%ai remarkt re9pecHng nutrition f 438. What Ss nutrition ? 
499. What it taid of the nutritiTO prooets ? The funetion of the nutrioat 
veaaeb ? 440. Ohre a proof of the erer-changing atate of the body, 
ether iastaneea OluatratiTe of the ehaagefol atale of the body. 
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44L Eveiy part of the body is mitject to this contiiuial 
change of material, yet it is effected with such regularity, 
that the siase, shape, and appearance, of every organ is pre* 
served ; and afler an interval of a few years, there may not 
remain a particle of matter which existed in the system at a 
former period. Notwithstanding this entire change, the per- 
sonal identity is never lost. 

442. Many calculations have been made to determine in 
what length of time the whole body is renewed. Some have 
supposed that it is accomplished in four years ; others have 
fixed the period at seven years; but the time of the change is 
not definite, as was supposed by a genuine son of the Emerald 
Isle, who had been in America seven years and three numthSj 
and consequently maintained that he was a native American. 

OhserwUion, India ink, when introduced into the skin, is 
not removed ; hence some assert that this tissue is an excep- 
tion to the alternate deposition and removal of its atoms. 
The ink remains because its particles are too large to be 
absorbed, and when in the skin it is insoluble. 

443. ^' Those animals which are most complicated in their 
structure, and are distinguished by the greatest variety of 
vital manifestations, are subject to the most rapid changes of 
matter. Such animals require more frequent and mors 
abundant supplies of food; and, in proportion as they are 
jexposed to the greater number of external impressions, will 
be the rapidity of this change of matter.'^ 

444. ^' Animals may be situated so that they lose nothing 
by secretion ; consequently, they will require no nutriment 
Frogs have been taken from fissures in solid lime rock, which 

441. Why is the personal identity never lost in the change of materials, 
which is nnoeasing in the system ? 442. Give the opinion of physiologists 
respecting the time required for the renewal of the whole body. Wlist 
•zocption to the changing state of the different textures ? 443. What 
■T^inryiU are subject to the most rapid changes of material? 444. May 
animals be situated so that they require no nutriment ? What is relatad 
of frogs ? 



*m 
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%eMf kkbedded many ftet bekyw l3ie sarfteeof Ae euA^aiid, 
'OnbetBg exposed ta the air, eadiibited signs of ^.^^ 

445. The renovaticm d the hone, muscle, ligament, ten* 
4sn^ oaitikigG, fat, nerve, hair, &c., is not perfected meiely 
1^ tlie general circulation (^ the fluid vfhidh is expelled ftom 
Ik^ left side of the heart, but through the agency of a system 
of minute vessels, which, under ordinary circumstances, can* 
not be seen l^ the eye, even when aided by the microscope ; 
still, minute as they are, the function of these agents is neces- 
sary to the continuance of life. They are the smallest captU 
hzy vessels. 

., 44^^ H^ ^e blood goes the round Of Ihe dzoufaitioo, te 
nutrient capillary vessels select and secrete those parts whicb 
are similar to the nature of the structure^ and theothw p<^* 
tienB pass on ; so that every tissue imbibes and eonveits to its 
own use the very principles which it requires for ttagrow^; 
or^ in other words, as the vital current aj^roach^ «ach organ, 
the particles appropriate to it feel its attractive force,— -obey 
it,— -quit the stream, — mingle with the substance of its 
tissue, — and are changed into its own true and proper 
nature.^* 

447. Thus, if a bone is broken, a muscle or a nerve 
wounded, and, if the system" is in a proper state of health, 
the vital economy immediatel^^sets about healing the rupture. 
The blood, which flow»4rom-^e wounded vessels, coagulates 
in the incision, for thd double l>ai|X)se of stanching the wound, 
and of forming ai^matri» fair Ae - tegetiaiisarnof the parts* 
Very soon, minute "^^essifls shoot <0|str^m the living parts into 
the coagulum of the U^od^'*aad* imtftediately commence their 
operations, and deposit bony matter, where it is required 
to unite fractured bones, and nervous substance to heal the 
wounded nerve, dec. ^ 

445. Show how the renovation of fhe bones, muscles, ftc., !i perfected. 
446. 'Whitt ie ftaid of the office of the nutient capUlery yeisels ? 447. Whea 
a bone is Ihtetwed, hj what process is it healed ? 
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448. But the vHal economy^seemfl not to poMOSs the poirar 
of feproducitfg the muscles and true skin, and theiefbiet 
when these parts are wounded, the rupture is repaired by a 
gelatinous substance, which gradually becomes liard, and 
sometimes assumes something of a fibrous appearance. It so 
perfectly unites the divided muscle, however, as to restore its 
functional power. When the cuticle is removed, it is repro* 
duced and no scar remains ; but, when the true skin is de- 
stroyed, a scar is formed. 

449. It is not uncommon that the nutrient arteries have 
their action so much increased in some parts, as fo produce 
preternatural growth. Sometimes the vessela whose function 
it is to deposit fat, are increased in action, and wens of no 
inferior size are formed. Again, there may be a deposition 
of substances unlike any known to exist in the body. Occa* 
sionally, these nutrient arteries of a part take on a new action, 
and not only- deposit tbeir ordinary substance, but others, 
which they have not heretofore secreted, but which are formed 
by vessels of othei; parts of the body. It is in this way that 
we account for the bony matter deposited in the valves of the 
heart and brain, also the chalky deposits around the finger- 
joints. 

450. In infancy and childhood, the function of nutrition is 
very active ; a large amount of food is taken, to supply the 
place of what is lost by the action of the absorbents, and also 
to contribute to the growth of the body. In middle age, nutri* 
tion and absorption are more equal ; but in old age, the ab? 
sorbents are more active than the nutrient vessels. The sisse, 
consequently, diminishes, the parts become weaker, the bones 
more brittle, the body bends forward, and every function 
exhibits marks of decay and dissolution. 

451. A strikhig instance of active absorption in middle 

44S. What oo<ran when a mutele Ss divided ? 440. State lomc of tha 
istiiltt of aa ineraaaad aetion of the notriont arteriea. 450. When it nu- 
trittoamoataelivo? How in middle ag« ? How ia old age? 451. Eelato 
a ftalkiag laalaiioe of aotive abaorptioo in middle ageii 
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HTGIENB OF NUTRITION. 

455. Healthy mUritionrequires pure hlood. If the nutrient 
arteries of the bones are supplied with impure blood, they 
will become soft or brittle, their vitality will be impaired, and 
disease will be the ultimate result. The five hundred mus- 
cles receive another portion of the blood. . These organs are 
attached to, and act upon the bones. Upon the health and 
contractile energy of the muscles depends the ability to labor. 
Give these organs of motion impure blood, which is an 
unhealthy stimulus, and they will become enfeebled, the step 
will lose its elasticity, the movement of the arm will be 
inefficient, and every muscle will be incapacitated to perform 
its usual amount of labor. 

456. When the stomach, liver, and other organs sub- 
servient to the digestion of food, are supplied with impure 
blood, the digestive process is impaired, causing faintness and 
loss of appetite, also a deranged state of the intestines, and, 
in general, all the symptoms of dyspepsia. 

457. The delicate structure of the lungs, in which the 
blood is or should be purified, needs the requisite amount of 
pure blood to give them vigor and health. When the blood is 
not of this character, the lungs themselves lose their tone, and, 
even if permitted to expand freely, have not power fully to 
change the impure quality of this circulaUng fluid. 

458. The health and beauty of the skin require that the 
)>lood should be well purified ; but, if the arteries of the tida 
receive vitiated blood, pimples and blotches appear, and the 
individual sufiers from *'*' humors.^' Drinks, made of various 



456—462. Give the hffgime <jf mOntUm. 455. What is the effect of 
Impure blood upon the bones ? On the muscles ? 456. On the digestiva 
organs ? 457. On the lungs? 458. What is the effect i£ the yesaela of the 
•kin are supplied with vitiated blood ? 
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kindt of herbs, as well as pills and powders, are taken fef 
tfiis afilection. These wilt never hiere the desired effect, 
while the causes of impure blood exist. 

459» if the niitrieht mt^ties Qonire^ hnpare material to the 
brain, the nervous and bilious headache, confusion of ideas, 
loss of memory, impaired inteUect, dimness of vimon, and 
dulness of hearing, will be experienced ; and in process of 
time, the brnin becomes disorganized, and the brittle tiuead 
of life is broken. 

Ohservatums. Ist. An exerticm of any organ beyond its 
powers, induces weakness that will disturb the nutrition of the 
pwrtutkat oa 4»dled^into 4K^tion ;r v4uid'it leoomess Us energy 
noiB-slosrly in proportion to the excess of the exertion. The 
function of the organ may be totolly and permanently de- 
stroyed, if the exertion is extremely violent. We sometimes 
ss» palsy produced In a muscle simply by theofibrt to mise 
too great a wd^t; The sight is impaared,«nd total blind- 
BOSS may> be pvoduoed, by exposure -feo^^ight too strong or too 
eonHant ^^l^ie^fnind may be deranged, or idiocy quay follow 
the excess of study or:4ie pver-tasking of lki» brain. - 

2d. When) the Ibmc^oa o^an orgaiVn p<ai«nanedtly in^ired 
or dest^oyed^^ ovev-exoYtion, thei«^tk«ti€fii ^^ the part m 
rendered insufficient, or is entii^ely arrest^ ; and then the 
absorbents retnCfH it wholly or partially, as they do eyeiy 
thing that k no longer useful. Thus^ ^ palsied patients, a 
lew years^affer lhii»i«ttaek, we ^eo fiinl scarce any trace of 
tile palsied iaflNlsclOtf2reftiaining;-^y'ape -teduced almost to 
SBBple cellular tissue. - Theieo&ditiofr^<|>('lhe calf of the teg, 
m a person faairiAgrht «lttb^foot^ is a l^nnUMvproof of this. 

460. Tht hloodmay he made. inipyiHihfike chyle heutg 
deficient in quaniify or defective in qutdUy, This stato oi 



459. How does impure blood affecit the brain ? What is the effect whea 
mnj organ is exerted beyond its powers ? What is the effect when aa 
•tfaa is peimaaentlj impaired ? 460. How may the blood become impure ) 



the ebyle may be produced by the food being impioper ia 
quantity or quality, or by its being taken in an improper 
manner, at an improper time, and when the system is not 
prepared for it The remedy for impure blood produced in 
any of these ways is to correct the injudicious method of 
using food. (See Chapters XV. and XVI.) 

461. The blood may dUo be rendered impure, by not eup* 
plying it toith oxygen in the lungs, and by the carbon not 
being eliminated from the system through this channeL The 
remedy for ^^ impurities of the blood,!* produced in this man- 
ner, would be, to carefully reduce to practice the directions in 
the chapters on the hygiene of the respiratory organs, rela'* 
tive to the ftee movements of the ribs and diaphragm, and 
the proper ventilation of rooms. 

462. A retention of the waste products of the skin produces 
impure blood. When the vessels of the skin, by which the 
waste, useless material is eliminated from the system, have 
become ii^tive by improper and inadequate clothing, or by 
a want of cleanliness, the dead, injurious atdms of matter 
are retained in the circulatory vessels. The only suc- 
cessful method of purifying the blood and restoring health 
when this condition exists, is to observe the directions given 
relative to clothing and ba&ing. (See Chapters XXXUL 
and XXXIV.) 

Observatunu If the blood has become ** impure,'' or 
*^ loaded with humors,'' (an idea generally prevalent,) it is 
not and cannot be *^ purified " by taking patent pills, powders, 
drops, dsc. But, on ^e contrary, by observing; the suggestions 
in the preceding paragraphs, the blood can be freed of its 
impurities, and, what is of greater importance, such ^ injurious 
humors " will be prsvented. 



461. Mention anotlier Means !$r which the Uood nmy be made impnxeb 
flow remedied ? 462. What is the effect of want of rleanljneee npon ths 
Wood? What U said xeapecting«hnmon** in the Ueod? ^\ 
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rif. K. AfroalvlovoflhsoTEangn'tUilnUiectaiMuiilabdiiiDaD. I, I, I, I,Tb« ^ 

aoKlM oTIbB cb«L S,9,S,B, Tbs ribi. 3,3,3, Ttae upper, middls, ud lowar 
latamt IkBrlfhtroBfi 4,4, Tlia U>i>h of tlwlen Innf. S, Tha rlfht HMriela of 
tb* iMuL a, Tb* lefi nnLriela. T, Tba rifbi uutcla of lb> b«n. 8, Tha laft nri- 
ela. B, Tba pulmonaiy utery. 10, The kuu. II, Tl>e vana an doKcndnu 
U, ?1h tncba*. 13, Tha anpbBKiii. 14, 14, 14, 14, Tha piBitra. IS, 15, IE, Tb* 
' ' M. lB,I6,TbeII(b[uiilI>ftloh(orUiall»r. IT, TbafaU^fM. ie,Tka 
9S, Tbe ■plHD. 19, la, 71ie duodcnuni. SO, Tbs ucandint w**. 
tninivena colon. £5, The deKandlnf cntan. 93, S9, SS, 99, Tba imall 
I. S3, M, Tbe abdorainiiJ walls lumed down. S4, Tba UiORdc duct, opaBinf 
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CHAPTER XXIII. 

THE RESPIRATORT ORGANS. 

463. Tbb nutrient portion of the food is poured into the 
left subclavian vein, (24, 27, fig. 88,) at the lower part of the 
neck, and is carried to the right cavities of the heart The 
fluid in these cavities consists of the chyle incorporated with 
the impure blood. Neither of these two elements is fitted to 
promote the growth or repair the waste of the body. They 
must be subjected to a process, by which the first can be 
converted into blood, and the second freed of its carbonic 
acid gas and water. This is efiected by the Rupiratarp 
Organs* 

» 

ANATOMY OF THS RESPIRATORY ORQANa 

464. The respiratory organs are the Lungs^ (lights,) 
the 'Drafehe^Oj (windpipe,) the Bronch'i'a^ (subdivisions of the 
trachea,) and the Air- Ves'i'cles^ (air-cells at the extremities of 
the bronchia.) The Di'a-phragm^ (midriff,) JR«&», and several 
MuteleSj also aid in the respiratory process. 

465. The lvnos are conical organs, one on each side of 
the chest, embracing the heart, (fig. 88,) and separated from 
each other by a membranous partition. The color of the 
lungs is a pinkish gray, mottled, and variously marked with 
black. Each lung is divided into lobes, by a long and deep 

i68. ^fhat fluids are conveyed into the right cavities of the heart ? 
What is necessary before they can be adapted to the wants of the body ? 
By what organs are these changes effected? 464—474. Give thsanaiom$ 
^tk$ r tip ir a i ori f aryoM. 464. Name the respiratoiy organs. IThat organi 
alee aid ia the reepiratoiy pcoeeas 9 46ft. Describe the lungi. 
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finura, which extends from the posterior surface of the upper 
part of the organ, downward and forward, nearly to the 
enten'or angle of the base. In the right lung, the upper lobe 
ia subdivided by a second fissure. Tliis lung is larger and 
■hHrter than the left. It has three lobes, while the left has 
<aily two. • 

Fig. 89. 




& Abut viawarDiehHn nnd luniti. Tha pailariar miti of Uw etiHt ■>« 
I. I, e,3,ThsDnpet,inlilit1e,iincl IntrerlDbsaDribarlflitlDiii. l;,B,IO,Tlw 
n«rilwlsfllan^ S, 13, ThaitiRphni^in. T, T, 14, M, TIh iiinn Ibm llM* 
, «,II, TJiApteunlbat lino the niHisnliie. 6, 19, IS, Tbn jurIob af tba 

d t(A broncbls. SO, Tl» htut. 09, Tlta loim put of Ui* qriu] cdIdiiib. 
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AlUTOMT OF THS UsnRATOSr OBOAMt. 811 

466. Each lung is enclosed, enii its structura mtuntaioed, 
by a, serous membrane, called the pleu'ra, which inveats it as 
far as the root, and is theoce reflected upon tlie walls of tlie 
chest The lungs, however, are on the outside of the pleural 
io the same way as the bead is on the out^e of a cap doubled 
upon itself. The reflected pleurse in the middle of the thortuc 
form a partition, which divides the chest into two c 
This partition is called the tae-di-at-ti'ntuH, 




rif K. Th> bMTt ud lanp nnored IViia Uw cboM, ind tbe Innp rmd turn 
■n ulber lUubnanU. I, Tb> ilfhl ■uricle at tlia haart. S, Tha nperior tn* 
UTL J, Til* Inrsrlor nu tna. 4, TiM tlihl vinlikle. 9, Tbe pulntaniUT aRetx 
^■Dlof fna K. I, I, Tin pqlmniUT mitn;, (ii(hi ud Isft.) «iurin[ Uia htnfi. 
», t, Brencliln, or ilMuIwi, enlarlnf tbe Jiinfe. >, v, PuJiikiiiIii7 nliu, Imnlog flwa 
Um IUB|L G, The left Mrkla. 7, Tbe left TentrlcJe. 8,Tlieuiru. S, Tbe nppn 
lota of Uu left JuD|. 10, lu lower iDto. II, Tlie upjisr lobe of tt* ttftt lua|. 
1^ Tb* middia lobe. 13, Tb* lower lube. 

Ohiartatum. When tbia membrnne thtU covers tbe lungs, 

ItA. Br wlut *n th* long! «&oIaHd i Wlwt ii Ih* nUti*« parftlom of 
Iha iBogi nd plaun ? What ii uld of the nflactod pleaca 1 ii<pi»i» 
■g. 90. What put of tbo lung* !■ liEHtad In plaoiii^ ? 
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«nd also lines the chest, is infiamed, the disease is called 
** pleurisy." 

467. The lungs are composed of the ramificati<His of the 
bronchial tubes/which terminate in the bronchial cells, {air* 
tells^) lymphatics, and the divisions of the pulmonary artery 
and veins. All of these are connected by cellular tissue, 
which constitutes the pa^renfehy-ma. Each lung is retained 
in its place by its root^ which is formed by the pulmonary 
arteries, pulmonary veins, and bronchial tubes, together with 
the bronchial vessels and pulmonary nerves. 

468. The tbachea extends from the larynx, of which it is a 
continuation, to the third dorsal vertebra, where it divides into 
two parts, called bronchia. It lies immediately anterior to 
the spinal column, from which it is separated by the oesoph- 
agus. 

469. The bboiychia proceed from the bifurcation, or di« 
Tision of the trachea, to their corresponding lungs. Upon 
entering the lungs, they divide into two branches, and each 
branch divides and subdivides, and ultimately terminates in 
small sacs, or ceils, of various sizes, from the twentieth to 
the hundredth of an inch in diameter. So numerous are these 
bronchial or air-cells, that the aggregate extent of their lining 
membrane in man has been computed to exceed a surftice of 
20,000 square inches, and Munro states that it is thirty times 
the surface of the human body. 

lUustration. The trachea may be compared to the trunk of 
a tree ; the bronchia, to two large branches ; the subdivisions 
of the bronchia, to the branchlets and twigs ; the air-cells, to 
the buds seen on the twigs in the spring. 

470. The air-vesicles and small bronchial tubes compose 

4SI. Of what are the lungs composed? How retained in place? 
46S. Where is the trachea situated ? 469. Describe the bronchia. What 
b the aggsegate aztent of the lining membra&e of the air-cells ? To what 
may the trasdtea and ita branshea b« eompalred } 470. What Is tiiA'of 
tho a&^eeBa and bTOMkiid <atea f 
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die lai^^ poniona of the lungs. These, when once inflated, 
coaloin air, under alt circumstances, which renders their spe- 
cific gravity much less tbao water; hence the vulgar term, 
lights, for these oi^as. The trachea bronchial tube* 
are lined by mucous membrane. The structure of this mem- 
brane ii luch, that it will bear the presence of pure air without 
detnmant, but not of other subMancea. 



Kg. 91. 




n*. n. A npnmMkn vt Ih* lujmx, Mehia, broaelili, w»d *ir««tt(. I, I, t, 
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Ohtervaticn. The structure of the trachea and lungs may 
be illuatrated, by taking these parts of a calf or sheep and 
iaflating the air-vesiclis by forcing air into the windpipe with 
a pipe or quill. The internal structure may then be seen 
by opening the different parts. 

471. The lungs, like other porttons of the system, are sup- 
plied with nutrient arteries and nerves. The nervous filamenta 
that are (Kstrihuted to these organs are in part from the tenth 
pair, (par vagum,) that originates in the brain, and in part from 
the eympathetic nerve. The muscles that elevate the ribs and 
the diaphragm receive nervous fibres from a separate system, 
which ia called the respiratory. 



Kg. 02. 




Obtervation. When Ihe mucous membrane of a few of tli« 
larger branches of the windpipe is slightly inflamed, it is called 
a " cold ;" when the intlammation is greater, and extends to the 
lesser air-tubes, it U called Itronch-i'tit. When the air-cells 
and parenchyma become inflamed, it is called inflammation 
of the lungs- Coughing ia a violent expulsory effort by which 
air is suddenly forced through the bronchia and trachea to 
remove oflending matter. 

How maj th* itractare of the tnelin Bnd !ta bianchea be iUiutnited I 
471. Are tb* lougi lupplied with DUtrlent orlcrict ? Where ue the 
■wphiiiii) Berrie Jt»fatbat«d^ From wliat iDurM da thtf* oiftni dairt' 
Ibab n«Tgiu fllnatnta 3 



ANATOKT OF THS RKIPIHATOBT OBftAMS. 315 



472, The BIBS are joined lo ihe spinal column at their 
posterior exlremily ; and in front, they terminate in cartilages, 
which unite Ihem lo Ihe sternum. They incline downward, 
from the spinal column to the breaat-bone, and form resist* 
ing walls that assist in producing thfi partial vacuum necessary 
for inspiration. 

Elg. 03. Fig. 94. 




473. The iiiapbbaom is a flexible circular partitioi 
Hpantes the respiralory from tho digeative organs, and tbe 
cheat from the abdomen. Its mai^n is atteushed to the Bpinal 
column, the sternum, and cartilages of the lower ribs. Th« 
lungi rett upon its upper surface, while the liver and ttomstji 

473. DM«riU th* rlb». Eipttln Bgi. BS wd H. 473. DMcrib* Um di*. 
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ate phced below it, (fig. 88.) In a state of xepose, ita vpper 
surface forms an arch, the convexity of which is toward the 
chest In forced expiration, its upper point reaches as high 
as the fourth rib. In an ordinary inspiration, it is depressed 
as low as the seventh rib, which increases the ci^pacity of the 
chest 

474. The respiratory muscles are, in general, attached 
at (me extremity to the parts about the shoulders, head, and 
upper portion of the spinal column. From these, they run 
downward and forward, and are attached, at the opposite 
esEtremity, to the sternum, clavicle, and upper rib. Other 
muscles are attached at one extremity to a rib above, and by 
the opposite extremity to a rib below. These fill the spaces 
between the ribs, and, from their situation, are called tn'ter* 
eoiifal muscles. 

Oh$ervattan. Ist There are several actions of common 
occurrence, that are intimately connected with respiration; 
such as hiccough, sneezing, &c. Hiccough is an uivoluntaxy 
contraction of the muscles of respiration, particularly the dia- 
phragm. 

2d. Sneezing is a violent, involuntary contracUon of the 
lespiratoiy muscles, as in hiccough. When an acrid stimu* 
lant, as snuff, is applied to the mucous membrane of the nose, 
an irritation is produced which is accompanied by a violent 
expulsion of air from the lungs. This is owing to the con- 
ijbction between the nasal and respiratory nerves. 

What is it0 form when not in action ? 474. When do the reepiraloix 
mnedet make their attachment ? What name ia giTen to thoco moMlee 
that fill the plaoea between the libc? What is hieoongh? What Is 
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CHAPTER XXIV. 

PHYSIOLOGT OF THE RESPIRATORY ORGANS. 

475. Respiration, or breathing, is that process by which air 
is token into the lungs and expelled from them. The object of 
respiration is, 1st. To supply the system with oxygen, which ia 
essential to tlie generation of animal heat ; 2d. To convert the 
chyle into blood. This is done by the oxygen of the inspired 
air ; 3d. To relieve the organs of the body of the principal 
elements (carbon and hydrogen) that compose the old and 
useless panicles of matter. The organs of the system, as 
already mentioned, are principally composed of carbon, hy- 
drogen, oxygen, and nitrogen. 

476. By the action of the lymphatics and capillary veins, 
the old and worn-out particles are conveyed into the veins of 
the systemic circulation. The hydrogen, in form of watery 
vapor, is easily discharged in the perspiration and other secre- 
tions. The nitrogen and oxygen are, or may be, separated 
from tlic blood, through the agency of several different organs ; 
but carbon does not escape so readily. It is probable that a 
part of the surplus carbon of the venous blood is secreted by 
tlie liver ; but a far greater amount passes to the lungs, and 
these may be considered as special organs designed to sepa* 
rate this element from the venous blood. 

477. An ordinary inspiration may be accomplished by the 
action of the diaphragm, and a slight elevation of the fibs. In 

475 — 49^1. Give the physiology of the retpiroiory organe, i75. What is 
respiration ? What is the principal object in breathing ? 476. How are 
the useless atoms of matter conyeyed in;o the veins of the systemic cireiu 
Ittion ? How may the principal elementary substances be separated ttfo^ 
the blood ? 477. How may an ordinary inspiration be aoccmpUshed ? 
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fiill inspiiation, the diaphragm is not only more depressed, 
but the ribs are evidently elevated. To produce this cflect on 
the ribs, two sets of muscles are called into action. Those 
which are attached to the upper rib, sternum, and cavicte, 
contract and elevate the lower and free extremities of the ribs. 
This enlarges the cavity of the c^est between the spinal 
column and the sternum. But the lateral diameter, in conse- 
quence, is only slightly increased, because the central portion 
of the ribs sinks lower than their posterior ( 
Aeir cartilaginous attachment to the sternum. 



Fig. 9S. 




wlUitn wbkh lbs Hbi lis In tkelr nminl pnttioD. V I 
ulniBlq> or ttw tlbc 1> sknwd ftom 4 In 5, Ihey will no> lis vilblnllH llns!t,3,lMt 
will tMCh Iha line 3, 3. ir im hinili aitend ftvin 1, 1,1a 3,9, tbej' will eflMatll; 
pnnni tb* BlsntiDn of fll* tibt rmn 4 lo 0, u Ihs ling a, 9, unnM ba nwrsd In 3, S. 

478. The central portion of the ribs i? raised by the action 
of intercostal muscles. The first, or upper rib, lias but little 
movement ; the second has more motion than the first, while 

milt effect hu t full Inapiration on the riba and diaphragm t Howt* 
Hm tiitmt anlarged between the aplnil coltunn and steniunt P Wlwl ti Mil 
•r (h» litaml (UBmitH of the shwt f Expl«in fig. OS. 
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the third has still more thaii the second. The second rib is 
elevated by the contraction of the muscles between it and the 
first. The third rib is raised by the action of two sets of 
muscles ; one lies between the first and second ribs, the other 
between the second and third. The motion of each succeed- 
ing rib is increased, because it is not only acted upon by the 
muscles that move the ribs above, but by an additional inter- 
costal ; so that the movement' of the twelfth rib is very free, 
as it is elevated by the contraction of eleven muscles. 

479. The tenth rib is raised eight times as much' as the 
second rib, and the lateral diameter of the lower portion of the 
chest is increased in a corresponding degree. At the same 
time, the muscular margin of the diaphragm contracts, which 
depresses its central portidn ; and in this way, the chest is 
enlarged forward, laterally, and downward, simultaneously 
with the relaxation of the walls of the abdomen. 

480. The lungs follow the variations of capacity in the 
chest, expanding their air-cells when the latter is enlarged, 
and contracting when the chest is diminished. Thus, when 
the chest is expanded, 'the lungs follow, and consequently a 
vacuum is produced in their air-cells. The air then rushes 
through the mouth and nose into the trachea and its branches, 
and fills the vacuum as fast as it is made. This mechanical 
process constitutes inspiration, 

481. After the expansion of the chest, the muscles that 
elevated the ribs relax, together with the diaphragm. The 
elasticity of the caililagcs of the ribs depresses them, 
and the cavity of the chest is diminished, attended by the 
expulsion of a portion of the air from the lungs. At the 
same time, the muscles that form the front walls of the . 



478. Describe the action of the intercostal muscles upon the libs. 

479. How docs the eleration of the tenth rib compare with the second ? 
What effect has tliis elevation upon the lateral diameter of the chest F 

480. DttMiiba the proeese of intpiiatioii. 481. Desenbe the proeess bf 
whieh tb« air ii forced out of th« lungs. 
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ftbdomiiial cavity, contract, and press the alimentary canal^ 
stomach, and liver, upward against the diaphragm ; this, being 
relaxed, yields to the pressure, rises upward, and presses 
upon the lungs, which retreat before it, and another portion 
of air is expelled from these organs. This process is called 
expircUion, 

Fig. 96. 




Fig. 96. A ftont rtew of the chest and abdomen in respiration. 1, 1, The poeition 
of the walls of the chert in inspiration. S, 3. % The poeition of the diaphragm In 
inspiration. 3, 3, The position of the walls of the chest in expiration. 4, 4, 4, The 
poeition of the diaphragm in expiration. 5, 5, The position of the walls of the abdo> 
men in inspiration. 6, 6, The positbn of the abdominal walls in expiration 

482. Thus it is obvious that the enlargement of«the chest, 
or inspiration, is produced in two ways : 1st By the depres- 
sion of the convex portion of the diaphragm ; 2d. By the 
elevation of the ribs. On the contrary, the contraction of the 

Explain fig. 96. 482. In how many ways may the chest be enlarged, and 
how U it accomplished ? How is the contraction of the chest effected ? 
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cheat, 01 expiiation, is produced by the depression of the ribs, 
and elevation of the central part of the diaphragm. These 
moTemenis are euccessive during life, and constitute rei- 
firation. 
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Experiment. Place tlie ear upon the cheat of a person, 
and a murjpuring sound will be heard, somewhat like the soA 
Hghings of the wind through forest trees. This sound la 



bpUin fig. 97. Bow may tha murmm at mpintiiin b* hmid ? 
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caused by the air rushmg in and out of the lungs, and is 
peculiarly distinct in the child. 

483. It is not easy to decide how much air is taken into 
the lungs at each inspiration. The quantity, however, must 
vary in different individuals, from the difference in the condi- 
tion and expansion of the lungs, together with the size of the 
chest. From numerous experiments, the quantity, at an 
ordinary inspiration, of a common-sized man, is fixed at forty 
cubic inches. It has been estimated that one hundred and 
seventy cubic inches can be thrown out of the lungs by a foi« 
cible expiration, and that tliere remain in the lungs two hun- 
dred and twenty cubic inches ; so that these organs, in their 
quiescent state, may be considered as containing about three 
hundred and ninety cubic inches of air, or more than a gallon. 

484. Respiration is more frequent in females and children 
than in adult men. In diseases, particularly those of the 
lungs, it is more increased iti frequency than the action of the 
heart. In health, the smallest number of inspirations in a 
minute by an adult, is not less than fourteen, and they rarely 
exceed twenty-five. Eighteen may be considered an average 
number. The quantity of oxygen taken into the lungs at 
each inspiration is about eight cubic inches, one half of which 
disappears in every act of respiration. 

Observation. Under different circumstances, however, the 
consumption of oxygen varies. It is greater when the tem- 
perature is low, than when it is high ; and during digestion, 
the consumption has been found one half greater than when 
the stomach was empty. 

483. Can it be ascBrtained with accuracy how much air is taken into the 
lungs at each inspiration ? Why not ? What ia the pro^ble quantity 
that an ordinary sized man inspires ? How much can be thrown out of 
the lungs at a forcible expiration, and how much remains in the lungs > 
From these calculations, how much may they contain in their quiescent 
state ? 484. In whom is respiration most frequent ? How in disease ? 
How in health? How^many may be considered an average number? 
When is the consumption of oxygen the greatest ? 
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485. Dr. Southwood Smith has lately performed a series 
of very interesting experiments, from which he deduces the 
following general results : '^ 1st. The volume of air ordinarily 
present in the lungs is ahout twelve pints. 2d. The volume 
of air received hy the lungs at an ordinary inspiration is one 
pint 3d. The volume of air expelled from the lungs at an 
ordinary expiration, is a little less than one pint. 4th. Of the 
volume of air received by the lungs at one inspiration, only 
one fourth part is decomposed at one action of the heart. 
5th. The quantity of blood diat flows to the lungs, to be acted 
upon by the air at one action of the heart, is two ounces, and 
this is acted on in less than one second of time. 6th. The 
quantity of blood in the whole body of the human adult, is 
twenty-five pounds avoirdapoiS) or twenty pints. 7th. In the 
mutual action diat takes place between the air and blood, 
every twenty«four hours, the air loses tliirty-seven ounces 
of oxygen, and the blood fourteen ounces of carbon.^^ 

466. Appaiieatly, atmospheric air is a simple element 
Bjt chemical analysis shows its composition to be oxygen and 
nitrogen, m tfae prq>ortion of twenty-one parts of the former, 
and about aeventy-nine of the latter. In addition, there k a 
small amount of vap(Nr and carbonic acid. The pressure of 
this invinble, elastic fluid upon the body of an ordinary sized 
adult, is estimated to equal thirty*five thousand pounds. 

467. The principal substance of a vitiated character in the 
dark-oolofed blood is carbonic acid. And since there is no 
cbemical affinity between the oxygen and nitrogen of the 
air, the former readily unites with some of the elements of 
the blood. Hence, whenever blood is presented to the 

485. SUte the Ist, Sd, 3d, and 4Ui deductions from the experiments of Dr. 
Soothwood Smith. The 6th, 6th, and 7th. 486. Of what is atmospheric air 
composed f What is the weight of air upon a common sized man 7 487. What 
ii the principal substance of a vitiated character in the dark-colored blood t 
What it said of the chemical aifinitjr between oxygen and nitrogen T 
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air in the lungs, the oxygen leaves the nitrogen, and becomea 
mixed with the circulating fluid. (Appendix J.) 

488. Again, carbonic acid and water^ have a stronger 
aflinity for atmospheric air than for the other elements of the 
blood. Consequently, when they are brought into contact 
with the air in the lungs, the carbonic acid and water leave 
the other constituents of the blood, and unite witli the air. In 
this way the bluish, or impure blood is relieved of its impu« 
rities, and becomes the red, or pure blood, which contains the 
principles so essential to life. (Appendix E.) 

489. The formation of carbonic acid and water, eliminated 
from the system through the lungs and skin, is explained by 
the following theory: In the lungs and upon the skin the 
oxygen separates from the nitrogen and unites with the blood 
in the capillary vessels of these organs. The oxygen is con- 
veyed with the blood to the capillary arteries and veins of the 
different tissues of the s}''stem. In these membranes there is 
a chemical union of the oxygen with the carbon and hydrogen 
contained in the blood and waste atoms of the system. This 
combustion, or union of oxygen with carbon and hydrogen^ is 
attended with the disengagement of heat, and the formation 
of carbonic acid and water. (Appendix L.) 

490. The following experiment will illustrate the passage 
of fluids through membranes, and the different affinity of 
gases for each other. Put a mixture of water and alcohol 
into a phial and leave it uncorked. Both the water and 
alcohol have a greater aflinity for air than for each other. 
Alcohol has a greater aflinity for the air, and will be diffused 
through it more readily than the water, when there is no 
intervening obstacle. But tie a piece of bladder over the 
mouth of the phial, and let it stand a few days, — the water 

488. What is formed when oxygen unites with carbon or hydrogen? 
480. Oire the theory for the formation of caibonio add and watery vapor 
thrown out of the system. 490. Illustrate the passage of fluids througjh 
meoihranes, and the different aiBnities of gases. 
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will leave the alcohol,^and pass through the memhrane. By 
the aid of this experiment, we shall endeavor to explain the 
interchange of fluids in the lungs. 

491. The walls of the air-vesicles, and coats of the hlood* 
vessels, are similar, in their mech^iical arrangement, to the 
membranous bladder in the before described experiment. 
As the oxygen of the air has greater affinity for blood than fpr 
nitrogen, so it permeates the membranes that intervene be* 
tween the air and blood more readily than the nitrogen. 
As the carbonic acid and water have a greater affinity for 
air than for the other elements of the blood, so they will also 
pass through the walls of the blood-vessels and air-cells more 
readily than the other elements of the dark-colored blood. 




Fig. SB. 1, A bronchial tabe divided into three breBebee. 9, S, 2, Air-eeDa. 

3, Rmnebes of tlie palmonaiy aitery, tbat apread over tiia air-cells. Through tbm 
puloioiMiy artery the dark, impure blood is carried to the air-cella Ot the Innga. 

4, Branches of the polmonary vein, that commence at the 'minute terminations of the 
pulmonary artery. Through the pulmonary vein the red blood is returned tb-ibe heart. 

492. As the impure blood is passiiig in the minute vessels 
over the air-cells, the oxygen passes through the thin coats of 
the air-cells and blood-vessels, and unites with the blood. At 
the same time, the carbonic acid and water leave the blood, 
and pass through the coats of the blood-vessels and air-cells, 
and mix with the air in the cells. These are thrown 'out of the 
■ystem every time we breathe. This interchange of products 

produces the change in the color of the blood. % 

I ■ — " ' ■ - — ^— ^ 

Explaui fig. 98. 492. How and where is the blood changed 2 
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Experimtnt. Fill a bladder with dark blood drawn frooi 
any animal. Tie the bladder closely, and auspend it in iha 
air. In a few hours, the blood next the membrane wilt have 
become of a bright red color. This is owing to the oxygen 
from the air passing through the bladder, and uniting with 
the blood, wliile 'the carbonic acid has escaped through iho 
membrane. 

Fig-W. 




Pl(. M. Ab M«U liew of 
t, a, Tbe left lung. 3, The 
tnHichlil tabe. 0, G, e, 6, Air- 
B, Th* tricupiil valret. 10. 1 
luDf. 19, Tb« htBi 



1, I, Ths right laoc 
L 1, Tha ri|bl hnncbtal tube. S, Tbi Isft 
7, Tb* rli^i (nrlclB. S, Ttaa right TeBlrkJa. 
ImonvT atUV- 11, Tha bniKh 10 tha rlgbl 
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493. The presence of carbonic acid and watery vapor in 
the expired air, can be proved by the following experiments: 

'Oin ths eipeiiment showing that oxygen chuigea the dmik-<Kdored 
hlDod to a bright red color. What U repnnnt^ by flg. 99 J tSS. How «a 
the praaancc of earbonio mid in the iDDg* b* proTtd ? 
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Ist. Breathe into lime-water, and in a few minutes it will 
become of a milk-white color. This is owing to the carbonic 
acid of the breath uniting with the lime, forming the car^ 
honaie of lime. 2d. Breathe upon a cold, dry mirror for a 
few minutes, and it will be covered with moisture. This is 
condensed vapor from the lungs. In warm weather, this 
watery vapor is invisible in the expired air, but in a cold, dry 
morning in winter, the successive jets of vapor issuing from 
the mouth and nose are sufficiently obvious. 

494. From the lungs are eliminated other impurities be- 
side carbonic acid, the perceptible quality of which is vaiious 
in different persons. The offensive t>reath of many persons 
may be caused by decayed teeth, or the particles of food that 
may be retained between them, but it often proceeds from the 
secretion, in the lungs, of certain substances which previously 
existed in the system. 

Illustration, When spirituous liquors are taken into the 
stomach, they are absorbed by the veins and mixed with the 
dark-colored blood, in which they are carried to the lungs to 
be expelled from the body. This will explain the fact, which 
is fapiliar to most persons, that the odor of different sub- 
stances is perceptible in the breath, or expired air, long after 

the mouth is free from these substances. 

-I -11 I -11 I * 11 1 1 ill I 

How the watery vapor ? 494. Are there other excretions from the luxigs ? 
Give the illustration. 

JictB. Let the anatomy and physiology of the respiratory organs be 
reviewed from figs. 90, 97i r-nj 99, or from anatomical outline flates Nos. 
iand? i 
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CHAPTER IIV. 

HYGIENE OF THE BESP^RATO&T OBGAl^S. 

495. For man to enjoy the highest degree of health, it 
is necessary that the impure *'*' venous ^' blood be properly 
changed. As this is effected in the lungs by the action of the 
air, it follows that this element, when. breathed, should be 
pure, or contain twenty-one per cent, of oxygen to about 
seventy-nine per cent, of nitrogen. 

496; The volume of air expelled from the lungs is some- 
what less than that which is inspired. The amount of loes 
varies under different circumstances. An eightieth part of 
the volume taken into the lungs, or half a cubic inch, may be 
considered an average estimate. 

497. The quality and purity of the air is affected hy ectrjf 
re^ration, 1st The quantity of oxygen is dilhinished. 
2d. The amount of carbonic acid is increased, 8d. A certain 
proportion of watery vapor is ejected from the lungs in the 
expired air. Of the twenty-one parts of oxygen in the 
inspired air, only eighteen parts are expired, while the car* 
bonic acid and wateiy vapor are increased about four per 
cent. The quantity of nitrogen is nearly the same in the 
expired as in the inspired air. 

Observation, It is now fully ascertained that while the 
chemical composition of the blood is essentially changed, its 

495—646. Give the hygiene of the reepiratory organs. 495. What is 
necess^uy that man erjoy the highest degree of health ? 496. How does 
the Tolume of expired air compare with that which was inspired ? Does 
this loss vary, and what is an average estimate ? 497. How is the poritf 
of the air affected by respiration ? How is the inhaled oxygen affected ? 
What effect on the carbonic acid and watery vapor ? On the nitrogen ? 
What is said respecting the weight of the blood ? 
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weight remains the same, as the carhon and hydrogen dis- 
charged are equal to the united weight of the oxygen and 
nitrogen absorbed. 

' 498. If one fourth part of the volume of air received by 
the lungs at one inspiration is decomposedv at one '^ beat ^^ 
of the heart, it might be supposed that if the expired air be 
again received into the lungs, one half of the oxygen would 
be consumed, and, in a similar ratio, if re-breathed four times, 
all the oxygen would be consumed. But it does not follow, if 
the air is thus re-breathed, that the same changes will be 
effected in the lungs. For air that has been inspired does 
not part with its remaining oxygen as freely as when it con- 
tains the proper amount of this life-giving element, and thus 
the changes in the impure blood are not so completely effected. 

Jlhistration. In the process of dyeing, each successive 
article immersed in the dye weakens it^ but it does not 
follow that the dye each time is affected in the same degree, 
or that the coloring matter by repeated immersions can be 
wholly extracted. The same principle applies to the exchange 
of oxygen and carbonic acid gas in the lungs. 

499. If the in^nred air is free from moisture and carhonie 
act(f, these substances contained in the hhod vrill he more 
readily imparted to it. When the air is loaded with vapor, they 
are removed more slowly ; but if it is saturated with moisture, 
no vapor will escape from the blood through the agency of the 
lungs. This may be illustrated by the following experiment : 
Take two and a half pounds of water, add to it half a pound of 
common salt, (chloride of sodium,) and it will readily mix 
with the water ; and to this solution add the same quantity of 
•alt, and it will be dissolved 'more slowly. Again, add more 
salt, and it will remain undissolved, as the water has become 
saturated by the pound before dissolved. 



496. Does air thtt ia re-bieathed fntly impart its oxygen? Why? 
499. What is tbe effect on the blood when the air is free from vapor and 
earbonio acid ? When loaded with vapor? When satimted ? How is this 
Ulostrated? 

80 
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500. The principle in tliis experiment is analogous to that 
of the union between carbonic gas and atmospheric air. 
Allen and Pepy showed by experiment, that air which had 
been once breathed, contained eight and a half per cent, of 
carbonic acid. They likewise showed, that no continuance of 
the respiration of the same air could make it take up more 
than ten per cent This is the point of saturation. 

Experiment, Sink a glass jar that has a stop-cock, or one 
with a glass stopper, into a pail of water, until the air is expelled 
from the jar. Fill the lungs with air, and retain it in the 
chest a short time, and then breathe into the jar, and instantly 
close the stop-cock. Close the opening of the jar that is under 
the water with a piece of paper laid on a plate of sufficient 
size to cover the opening, invert the jar, and sink into it a 
lighted candle. The flame will be extinguished as quickly 
as if put in water.* Remove the carbonic acid by inverting 
the jar, and place a lighted candle in it, and the flame will be 
as clear as when out of the jar. 

Observations. 1st. It is familiarly known that a taper will 
not bum where carbonic acid exists in any considerable 
quantity, or when there is a marked deficiency of oxygen. 
From this originated the judicious practice of sinking a lighted 
candle into a well or pit before descending into it. If the 
flame is extinguished, respiration cannot there be maintained, 
and life would be sacrificed should a person venture in, until 
the noxious air is removed. 

2d. It is the action of carbonic acid upon the respiratory 



* As ft substitute for ft jar with ft stop-coek, take ft piece of lead pipe 
bent in the fonn of a siphon, and insert it in the mouth of k revened 
Jar. This experiment is as conclusiye whether the air is inhaled onoe 
only or breathed many times. 

000. What did the experiments of AUen and Pepy show ? How eaa the 
presence of carbonic gas in the expired air be demonstrated ? State obteri 
TAtion Ist> Obsenration 2d. 
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organs, that gires rise to a phenomenon frequently seen in 
mines and caves. A* man may enter these subterranean 
rooms, and feel no inconvenience in breathing ; but the dog 
that follows him, falls apparently dead, and soon dies if not 
speedily removed to pure air. This arises from the fact that 
this gas is . heavier than air, and sinks to the bottom of the 
room or cave. 

8d. While it is true that carbonic acid possesses properties 
that render it unfit to be breathed, it is, notwithstanding, 
productive of very agreeable effects, when conveyed into 
the stomach. It forms the sparkling property of mineral 
waters, and fills the bubbles tliat rise when beer or cider is 
fermenting. 

501. Ptare atmospheric air is heat adapted to a healthy 
action of the system. As the air cannot be maintained pure 
under all circumstances, the question ^may be asked, To what 
degree may the air be vitiated and still sustain life? and 
what is the smallest quantity of pure air a person needs each 
minute to maintain good health ? Biman says, that air which 
contains more than three and a half per cent, of carbonic 
acid is unfit for respiration, and, as air once respired contains 
eight and a half per cent, of carbonic acid, it clearly shows 
that it is -not fitted to be breathed again. 

502. No physiologist pretends that less than seven cubic 
feet of air are adequate for a man to breathe each minute, 
while Dr. Reid allows ten feet. The necessity of fifleen or 
twenty times the amount of air actually taken into the lungs, 
arises from the circumstance, that the expired air mixes 
with and vitiates the surrounding element that has not been 
inhaled. 

503. The quantity of air which different persons actually 

Obserration 8cL 601. What questions may be asked respeoting th« 
inspired air? Give the renuurk of Biman. 602. How many eabic feet of 
air are adequate for a man tolnreathe each minute } How much does Dr. 
Beid allow? 603. Mention some reasons why different persons do not 
require the same amount of air. 
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needf varies. The demand is modified by the size» age, 
habits, and condition of the body. ^A person of ^reat size 
who has a large quantity of blood, requires more air than a 
small man with a less amount of circulating fluid. Individuals 
whose labor is active, require more air than sedentary or idle 
persons, because the waste of the system is greater. On the 
same principle, the gormandizer needs more of this element 
than the person of abstemious habits. So does the growing 
lad require more air than an adult of the same weight, for 
the reason that he consumes more food than a person of 
mature years. Habit also exerts a controlling influence. A 
man who works in the open air suflers more when placed in 
a small,, unventilated room, than one who is accustomed to 
breathe the confined air of workshops. 

504. Air J in which lamps will not hum with hrUliancy^ is 
unfitted for respiration. In crowded rooms, which are not 
ventilated, the air is vitiated, not only by the abstraction of 
oxygen and the deposition of carbonic acid, but by the excre- 
tions from the skin and lungs of the audience. The lamps, 
under such circumstances, emit but a feeble light Let the 
oxygen gas be more and more expended, and the lamps will 
burn more and more feebly, until they are extinguished. 

Illustrations, 1st. The efiects of breathing the same air 
afi;ain and again, are welPillustrated by an incident that 
occurred in one of our halls of learning. A large audience 
had assembled in an ill-ventilated room, to listen to a lecture ; 
soon the lamps burned so dimly that the speaker and audience 
were nearly enveloped in darkness. The oppression, diz- 
ziness, and faintness experienced by many of the audience 
induced them to leave, and in a few minutes after, the lamps 
were observed to rekindle, owing to the excliange of pure cur 
on opening the door. 

How Is it witk the laborer ? With the gorma&diser ? With the pecson 
that wcrifis in the open air ? 50i. What effeet has impure air on a baming 
lanq> ? Give the iUottraticm of the effects of impure air on lighted hdnps. 
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2d. In the ^' Black Hole of Calcutta,'^ one hundred and 
forty-six Englishmen were shut up in a room eighteen feet 
square, with only two small windows on the same side to admit 
air. On opening this dungeon, ten hours afler their imprison- 
ment, only twenty*-three were alive. The jothers had died 
from breathing impure air. 

505. Air that has become impure from the abstraction of 
oxygen^ an excess of carbonic acid^ or the excretions from the 
lungs and skin^ has a deleterious effect on tJie body. When 
this element is vitiated from the preceding causes, it prevents 
the proper arterialization, or change in the blood. For this 
reason, pure air should be admitted freely and constantly into 
work-shops and dwelling-houses, and the vitiated air permitted 
to escape. This is of greater importance than the warming 
of these apartments. We can compensate for the deficiency 
3f a stove, by an extra garment or an increased quantity of 
food ; but neither garment, exercise, nor food will compensate 
for pure air. 

506. School-rooms should be ventilated. If they are not, 
the pupils will be restless, and complain of languor and head- 
ache. These unpleasant sensations are caused by a want of 
pure air, to give an adequate supply of oxygen to the lungs. 
When pupils breathe for a series of years such vitiated air, 
their life is undoubtedly shortened, by giving rise to consump- 
tion and other fatal diseases. 

Illustration. A school-room thirty feet square and eight 
feet high, contains 7'300 cubic feet of air. This room will 
Beat sixty pupils, and, allowing ten cubic feet of air to each 
pupil per minute, all the air in the room will be vitiated in 
twelve minutes. 

Observation. In all school-rooms where there is not ade- 



Of th« effects of breathing impure air. 505. In preserving health, what 
it of greater importance than warming the room ? 506. Why should a 
•chool-room be rentilated ? Give the illustration. 

20» 
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qnste TeDtiladoa, it is adraable to have a recess of five or 
ten minutes each hour. During this time, let the pupils 
breathe fiesh air, and open the doors and windows, so that the 
air of the room shall be completely changed. 

507. Churches^ concert halU^ and all rooms designed for 
a coUeetion of individuals^ should he amply ventilated. While 
tfie architect and workmen are assiduous in giving these public 
rooms architectural beauty and splendor, by adorning the 
ceiling with Gothic tracery, rearing richly carved columns, 
and providing carefully for the wanning of the room, it too 
frequently happens that no direct provision is made for the 
change of tliot element which gives us beauty, strength^ 
and life. 

ShMraiion, A hall sixty feet by for^, and fifleen feet 
high, contains 36,000 cubic feet of air. A hall of this size 
will seat four hundred persons; by allowing ten cubic feet of 
air to each person per minute, the air of the room will be 
rendered unfit for respiration in nine minutes. 

508. Railroad cars, cahiiu of steam and canal4>oats, ommr 
htses, and stagC'Coackes, require ample ventilation. In the 
oonstructi<Mi of tliese public conveyances, too frequently, the 
only apparent design is, to seat the greatest number of persons, 
regardless of the quantity and character of the air to maintain 
health and even life. The character of the air is only realized 
when, from the fresh, pure air, we enter a crowded cabin of 
a boat or a closed coach ; then the vitiated air from animal 
excretions and noxious gases is offensive, and frequently pro- 
duces sickness. 

509. The influence of habit is strikingly expressed by 
Birnan, in the " Art of Warming and Ventilating Rooms : *' 
^^ Not the least remarkable example of tlie power of habit is 

What suggestion when a school-room is not ventilated ? 507. What is 
said in regard to ventilating churches, concert halls, ftc. ) State the 
mustration. 006. What remarks relative to public oonveymncM ? §09, 9UU 
the inflnenoe of habit by Birnan. 
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itB reconciling us to practices which, but for its infiaence, 
would be considered noxious and disgusting. We instiiK^vely 
shun approach to the dirty, the squalid, and the diseased, and 
use no garment that may have been worn by another. Wo 
open sewers for matters tliat offend the sight or the smeiL, and 
contaminate the air. We carefully remove impurities from 
what we eat and drink, filter turbid water, and fastidiously 
avoid drinking from a cup that may have been pressed to the 
lips of a friend. On the other hand, wc resort to places of 
assembly, and draw into our mouths air loaded with effluvia 
from the lungs, skin, and clothing of every individual in the 
promiscuous crowd — exhalations offensive, to a certain extent, 
from the most healthy individuals ; but when arising from a 
living mass o£ skin and lungs, in all stages of evaporation, 
disease, and putridity, — pfirevented by the walls and ceiling 
from escaping, — they are, when thus concentrated, in the 
highest degree deleterious and loathsome." 

510. The sleeping'Toom should be so ventUcAed ^uU tke air 
in the morning toUl he as pure as when retiring to rest in the 
evening. Ventilation of the room would prevent morning 
headaches, the want of appetite, and languor — so common 
among the feeble. The impure air of sleeping-rooms probap 
bly causes more deaths than intemperance. Look around the 
country, and those who are most exposed, who live in huts 
but little superior to the sheds that shelter the farmer^s flocks, 
are found to be the most healthy and robust. Headaches, liver 
complaints, coughs, and a multitude of nervous affections, are 
almost unknown to them j not so with those who spend their 
days and nights in rooms in which the sashes of the windows 
are calked, or perchance doubled, to prevent the keen but 
healthy air of winter from entering their apartments. Disease 
and suffering are their constant companions. 



IHO. What is Mdd of tiis ventiUtion of tleoiiiiig-soomi ? Whst wwdi 
•doquato TeatUatioB pwvoBt f Qim a oonsMn obfcrvslio^ 
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IHustraHan. By many, sleeping apartments twelve feet 
square and seven feet high, are considered spacious for two 
persons, and good accommodations for four to lodge in. An 
apartment of this size contains 1008 cubic feet of air. A1- 
lowing ten cubic feet to each person per minute, two occupants 
would vitiate the air of the room in fifty minutes, and four in 
twenty*five minutes. When lodging*rooms are not ventilated, 
we would strongly recommend early rising. 

511. Hie sick-roonij particularly^ should he so arranged 
that the impure air may escape^ and pure air he constantly ad^ 
mitted into the room. It is no unusual practice in some com- 
munities, when a child or an adult is sick of an acute disease, 
to prevent the ingress of pure air, simply from the apprehen- 
sion of the attendants, that the patient will contract a cold. 
Again, the prevalent custom of several individuals sitting in 
the sick-room, particularly when they remain there for several 
hours, tends to vitiate the air, and, consequently, to increase 
the suffering and danger of the sick person. In fevers or 
inflammatory diseases of any kind^ let the patient breathe 
pure air ; for the purer the blood, the greater the power of the 
system to remove disease, and the less the liability to con- 
tract colds. 

Ohservaiion. Among children, convulsions, or ^* fits,*' usu- 
ally occur when they are sleeping. In many instances, these 
are produced by the impure air which is breathed. To pre- 
vent these alarming and distressing convulsions, the sleeping- 
room should be ventilated, and there should be no curtains 
around the bed, or coverings over the face, as they produce 
an effect similar to that experienced when sleeping in a small, 
unventilated room. To relieve a child when convulsed, carry 
it into the open air. 

512. While occupying a room, we are insensible of the 

What U said of the size of sleeping-roonu ? 6\\, What is said of the 
•iek-room? Mention some prevailing customs in reference to these 
rooms. What is said of oonTulsions among children ? 
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gradual vitiation of the air. This is the result of the dimin- 
ished sensibility of the nervous system, and gradual adaptation 
of the organs to blood of a less stimulating character. This 
condition is well illustrated in the hibernating animals. We 
are insensible of the impure air of unventilated sleeping- rooms, 
until we leave them for a walk or ride. If they have been 
closed, we are made sensible of the character of the air as 
soon as we reenter them, for the system has regained its usual 
sensibility while inhaling a purer atmosphere. 

513. In the construction of every inhabited roomy there 
should he adequate means of ventilation^ as well as warming. 
No room is well ventilated, unless as much pure air is brought 
Into it as the occupahts vitiate at every respiration. This can 
be effected by making an aperture in the ceiling of the room, 
or by constructing a ventilating flue in the chimney. This 
should be in contact with the flues for the escape of smoke^ 
but separated from them by a thin brick partition. The liot 
air in the smoke flues will warm the separating brick partition, 
and consequently rarefy the air in the ventilating flue. Com- 
munication from every room in a house should be had to such 
flues. The draught of air can be regulated by well-adjusted 
registers, which in large rooms should be placed near the floor 
as well as near the ceiling. 

514. While provision is made for the escape of rarefied 

impure air, we should also provide means by which pure air 

may be constantly admitted into the room, as the crevices of 

the doors and windows are not always sufficient ; and, if they 

should be adequate, air can be introduced in a more conven- 

lent, economical, and appropriate manner. There should be 

an aperture opposite the ventilating flue, at or near the floor, 

to connect with the outer walls of the building or external air. 
\ 

612. Why are we insensible to the gradual yitiatlon of the air of an un- 
fentilated room? 613. What is very important in the building of every 
kHhaUted room ? How can a room be well ventilated ? 614. What is laid 
reUtivt to a eoiiimii]iiettio& with the external a!r ? 
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But if pure heated air is introduced into the room, it obviate* 
the neceaaity of the introduction of the external air.* 

515. In wara^g rooms, the hot air furnaces, or box and 
air-tight stoves converted into hot air furnaces, should be 
used in preference to the ordinary stoves. The air thus intro- 
duced into the room is pure as well as warm. In the adapta- 
tion of furnaces to dwelling-houses, dz;c., it is necessary tliat 
the air should pass oxes on ample surface of iron moderately 
heated ; as a red heat abstracts the oxygen from the contigu- 
ous air, and thus renders it unfit to be respired.t 

Observation, Domestic animals need a supply of pure air 
as well as man. The cows of cities, that breathe a vitiated 
air, have, very generally, tubercles. Sheep that are shut in 
a confined air, die of a disease called the " rot," which is of 
a turberculous character. Interest and humanity require that 
the buildings for animals be properly ventilated. 



* Mr. Frederick Emerson, of Boston, has devised a bioijkIa and 
effective apparatus for removing vitiated air &6m a room. It is auc- 
cessfiilly used upon all the public school-houses of Boston. It is now 
being generally iq[)plied to the school-houses and other public build- 
ings, as well as private dwellings, of New England. 

t Dr. Wyman's valuable work on " Ventilation," and th« woik of 
Henry Barnard, Esq., on *<School-house architecture," can be advanta- 
geously consulted, as they give the practical methods of ventilating 
and warming shops, school-rooms, dwelling-houses, public halls, &c. 

615. How should rooms be warmed ? What is necessary in the adapts^ 
tloB of fiunaoes to dwAlling-hoitses ? 
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CHAPTER XXTI. 

HYGIENE OP THE RESPIRATORY ORGANS, CONTINTTED. 

516. The change that is effected in the blood while passing 
through the lungs, not only depends upon the purity of the 
air, but the amount inspired. The quantity varies according 
to the size of the chest, and the movement of th€ ribs and 
diaphragm. 

517. The size of the che^t and lungs can he reduced hy 
moderate and continued pressure. This is most easily done 
in infancy, when the cartilages and ribs are very pliant ; yet 
it can be effected at more advanced periods of life, even afler 
the chest is fully developed. For want of knowledge of the 
pliant character of the cartilages and ribs in infants, too many 
mothers, unintentionally, contract their chests, and thus sow 
the seeds of disease by the close dressing of their ofispring. 

518. If slight but steady pressure be continued from day 
to day and from week to week, the ribs will continue to yield 
more and more, and after the expiration of a few months, 
the chest will become diminished in size. This will be 
effected without any suffering of a marked character; but 
the general health and strength will be impaired. It is not 
the violent and ephemeral pressure, but the moderate and 
protracted, that produces the miscalled, ^^ genteel,^' con- 
tracted chests. 

519. The style of dress which at the present day is almost 
universal, is a prolific cause of this deformity. These bane- 

616. What varies the amount of air reeeiTed into the lungs ? 517. How 
«aa th* iIm of the chest be diminished ? When is this most easily efteted ) 
M8b 9<Hr ara the miaoalled, ** genleel/' eontiaeted dieets usually ]ir»* 
dnoed ? 619. What is said of the style of ^e dress at the preeent day } 
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ful fashions are copied from the periodicals, so widely cir 
culated, containing a ^^ fashion plate of the latest fashions, 
from Paris*" In every instance, the contracted, deformed ^ 
and, as it is called, lady-like waist, is portrayed in all its 
fascmating loveliness. These periodicals are found on almost 
every centre-table, and exercise an influence almost omnip- 
otent If the plates which. corrupt the morals are excluded 
by civil legislation, with the same propriety ought not those to 
be suppressed that have a tendency so adverse to health ? 



Fig. 100. 



Kg. 101. 




I* If. 1110. A correct outline of the Venus d« Medici, the btmm ideal of femeli 
wytnmtry* 

Tip 101. An outfine of a well-coneted modem beauty. 

One bai an artificial, insect waist ; the other, a natural waist. One has sioplac 
•boulders, while the shoulders of the other are coinpamtively elevated, square, and 
angular. 7he proportion of the corseted female below the waist, is also a depaituie 
from the symmetry of nature. 

Observations. IsL The Chinese, by compressing the feet 
of female children, prevent their growtii; 8o4hat the foot of a 

What does flg. 100 r«ptM«nt } Tig. 101 ? Oive oteervation lat. 
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Ckktese hdU is not largeor tfam the foot of an Amorieayi gui 
of five years. 

2d. The American women confess their cAet te, to pi«vent 
their growth ; so that the chest of an American Mle is not 
larger than (he chest of a Chiseae girl of five years. Which 
country, in diis respect) exhihits the greater intelligence ? 

3d. The chest can he deformed by making the linings of 
the waists of the dresses ti^t, as wel as by corsets. Tight 
vests, upon the sasoe princ^e, are also injurious. 

620. In childrBn, who have never wcurn close garments, 
the circuiofejnBnee of the chest is g^oeiaUy about equal to that 
of the body wX the hips ; and similar proportions would exist 
through life* if ihete weie no improper pressure of ^o 
clothifig. This is true of the laboring women of the Emecald 
Isle, and e(her countries of Europe, and in the Indian female, 
whose blanket alk)ws the free e^qmnsion of the chest. The 
isymmeidrical stetues of ancimt aeulptors bear little resem* 
blance to the '^ beau ideal " of American notions of elegant 
form. This perverted taste is in opposition to the laws of 
nature. The design of the human chest is not simply to 
connect the upper and lower poVtions of the body, tike some 
insects* but to £>nn a case for the protection of the vital 
organs. 

621. JkHmdwUs majf have email chests f rem Hrtk, This, 
to the particular indtviduai, is natural ; yet it is advene to ^ 
greai and ^oeral law of Nature relative to the aise ^ the 
human chest. Like produces like, is a general law of the 
animal and vegetable kingdoms. No ftct is better eatab- 
iiahed, than that which proves the hereditary tniBsniasion 



Obterrstion U. ObMrr^i^A Sd. S90. What is th» bzm of the chest of 
a cbUd that bat alicaya worn loose olotfaing ? What is said of the sise of 
the i«*v»ytng somen of IxelaiuU and 4ho ladian fwale? fio^ it it la 
aoctent ststoos ? Whttistbo ^Mga-Af AheelMII? 431. Whiititafoa. 
eisikwof Mb tbt ffAwek t&d vi)B9lab)» btRCdom^ Whutflwtiathli 
eoBMetioa it weU ettabUtbod ? 

21 ^^ 
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the ciiost is enhirged ia every direction. If any artlele of 
xpparel is worn so tight as to ^prevent the full expansion of 
the chest and abdomen, the lungs, in consequence, do not 
receive air sufficient to purify the blood. The effect of firm, 
unyielding clothing, when worn tight, in preventing a due 
supply of air to the lungs, may be shown -by the following 
illustration. 

Illustration. If the diameter of a circle is three feet, the 
circumference will be nine feet. If the diameter is extended 
to four feet, the circumference will be increased to twelva 
feet. Should a tight band be thrown around a eircle of nine 
feet, its diameter cannot be increased, for the circumference 
cannot be enlarged. 

528. Any inelastic band, drawn closely around die lower 
part of the chest, op^ ^e abdomen, below the ribs, operatee 
like the band in the preceding illustration, in restricting ^ 
movement of the ribs. When ouiy article of dress eneirclee 
either the chest or abdomen, so as to prevent an increase of 
its circumference, it has an injudicious tendency, as it pre- 
vents the introduction of air in sufficient quantities to purify 
the blood. The question is not, How much restriction 
of the respiratory movements can be endured, and life con- 
tinue ? but. Does «iy part of the apparel restrict the move- 
ments ? If it does, it is a violation of the organic laws ; and 
though Nature is profuse in her expenditures, yet sooner or 
later, she sums up her account. 

529. In determining whether the apparel is worn too tight, 
inflate the lungs, and, if no pressure is felt, no injurious efiects 
need be apprehended from this cause. In testing the tight- 
ness of the dress, some persons will contract to the utmost 

d)e abdominal muscles, and thus duninish the size of the 

.,.,..., 1 1 1 — .....■■ I I ■■ 

How-w t£e«ffi»ct «f wayMl4»g dathiag, when wora tight, iUmtrat e d J 
§28. Wbftft effoct has rh inelastic laaiid upon the lower pftrt of the chest ? 
What ^neetioB is <ask«d i £28. Hew can we 4et«aniae whether tbm Appml 

itMtifhif 
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chesty by depresskig the ribs; when tbis i9 dofte, tibe in- 
dividual exclaims, ^^ How loose my dress is ! '^ This practice 
is both deceptive and ludicrous. A good test ia^ to put the 
hand on the chest below the arm ; if there is no movement of 
the ribs during respiration, the apparel is too tight. The only 
reliable test, however, is a full inflation of the lungs. • 

Observation, Many individuals do not nealize the small 
amount of force tlia^ will prevent the enlargement of th» 
chest. This can be demonstrated by drawing a piece of tape 
tightly around the lower part of the cheat of a vigorous adult, 
and confining it with the tiiumb and finger. Then endeavor 
fully to inflate the lungs, and the naovement of tha ribs wii] 
be much restricted. 

530. The position in standing and sitting infiuences the 
movement of the rihs and diaphragm. When the shoulders 
are thrown back, and when a person stands or sits erect, ths 
diaphragm and ribs have more freedom of moti<xi, and the 
abdominal muscles act more efficiently ; thus the lungs have 
broader range of movement than when the shoulders incline 
forward, and the body is stooping. 

531. Habit exercises on influence uprni the range of the 
respiratory movements. A person who has been habituated to 
dress loosely, and whose inspirations are full and free, suffers 
more from the tightness of a vest or waistbaod, thatt one, the 
range of movements of whose chest has long been subjected 
to tight lacing. 

532. The condition of the brain exetcists a great influence 
upon respiration. If the brain is diseased* or the mind 
depressed by grief, tormented by anxiety, or absorbed by 
abstract thought, the contractile energy of the diaphragm and 

Give another test. How can the amount of pressure necesserj to pre> 
vent the enlargement of the chest be demonstrated? />dO. Show the 
•Aot of poeition on the moTements of the ribs and diaphragm. 53L Show 
tks eSbet of haUt on the respiYatory mOTemenU. ^32. fitate the ii 
•f tks aiftld u|toB reepiration. 

21* 



MS iiCATOMT, FHTSIOLdOT, JLHTD BTGIXNl* 

muscles that elevate the ribs, is much diminished, and the 
lungs are not so fully inflated, as when the mind is influenced 
by joy or other exhilamting*emotions. The depressing pas- 
sions likewise lessen the' frequency of respiration. By the 
influence of these causes, the blood is but partially purified, 
and the whole system becomes enfeebled. Here we may 
see the admirable harmony between the different parts of 
4he body, and the adaptation of all 4he functions to each 
otber. 

&d3. As the quantity of air inhaled at each unimpeded 
inspiration in lungs of ample size, is about forty cubic inches, 
:t fallows, if the movement of the ribs and diaphragm is 
restricted by an enfeebled action of the respiratory muscles, 
or by any other moans, the blood will not be perfectly purifief^ 
In the experiment, (§ 522, 523,) suppose forty cubic inches of 
air must pass over the membrane twenty times every minute, 
and that this is the amount required to remove the vapor 
which arises from the membrane ; if only half of this amount 
of air be supplied each minute, only one half as much water 
will be removed from the alcohol through the membrane in 
twenty-four hours ; consequently, the alcohol would be impure 
from the water not being entirely removed. 

534. Bestrain the elevation of the ribs and depression of 
the diaphragm, so that the quantity of air conveyed into the 
lungs will be reduced to twenty cubic inches, when forty are 
needed, and the results will be as follows : Only one half of 
the carbonic acid will be eliminated from the system, and the 
blood will receive but one half as much oxygen as it requires. 
This fluid will thep be imperfectly oxydated, and partially 
freeo of its impurities. The impure blood will be returned 
to the leil side of the heart, "and the whole system will sufier 
from ail infringement of organic laws. 



688. DlvstFftte the effect upon the blood when the respiratory mttsclet 
at* eafeebM in their action. 534. Show how the blood is inparfeetlj 
purified Vj netricting the moTementa 6f thie ribi and diaphragm. 
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535. Scrofula^ or consumption, frequently succeeds a de 
jpressed state of the nervous system. These diseases arise 

from the deposition of tuberculous matter in different parts of 
the body. Those individuals who have met with reverses of 
fortune, in which character and property were lost, afford 
painful examples. Hundreds yearly die from the eifect of 
depressed spirits, caused by disappointed hopes, or disap- 
pointed ambition. 

Illustration, A striking instance of the effects of mental 
depression b related by Lsennec. In a female religious 
establishment in France, great austerities were practised ; the 
mind was absorbed in contemplating the terrible truths of 
religion, and in mortifying the flesh. The whole establish- 
ment, in the space of ten years, was several times depopu- 
lated — with the exception of the persons employed at the 
gate, in the kitchen, and garden — V^ith that fatal disease, 
consumption. This institution did not long continue, but was 
suppressed by order of the French government. 

536. The purity of the blood is influenced hy the condition 
of the lungs. When the bronchial tubes and air-cells have 
become partially impervious to air, from pressure upon the 
lungs, from fluids in the chest, from tumors, or from the con- 
solidation of the cells and tubes from disease, — as inflam- 
mation, or the deposition of yellow, cheesy matter, called 
tubercles, — the blood will not be purified, even if the air is 
pure, the lungs voluminous, and the respiratory movements 
unrestricted, as the air cannot permeate the air-cells. 

Observations, Ist. The twenty-three who escaped imme- 
diate death in tlie Black Hole of Calcutta were soon attacked 
with inflammation of the lungs, by which these organs were 

S95, Mention some of the effeeU of mentol depression upon the body. 
What ii leUtod by LBon^B? fi86. Does the condition of the lungs 
liifliMOM the purity of the blood? Mention some of the eonditioas that 
will impede the oxydation of Uood in the lungs. What oceoned to tboae 
pefions who escaped death in the Black Hole of Calcutta ? r . . 
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coDsoIlilated, and thus preventod the penneatioa of air into 
their cells. This disease oi the lungi was caused by breads 
log vitiated air. 

2d. One of the precursory symptcRns of consooiptioii is the 
feeble murmur of respiration in the upper part of the luaf^ 
This condition of these organs is produced by> gs frequently 
follows, mental depression, the breathing of impure air^ tho 
stooping position in standing or sitting, and the reetrictien of 
the movements of the ribs and diaphragm* 

3d. Persons asphyxiated by carbonie acid, water, siraa* 
glmg, or any noxious air, aAer resuseitaticm, are uroaliy affected 
with coughs and other diseases of the lungfk 

537. Colds and coughs are generally induced by a cbiily 
that produces a contraction of the blood-vessels of the dda i 
and the waste material, which shoidd be carried from the 
body by the agency af the vessels of this membranet is 
letained in the system, and a great portion of it is returned to 
the mucous membrane of the lungs. Fbr sueh is the harmony 
established by the Creator, that if the function of any por^n 
of the body is deranged, tibose orgaos wiiose offices aro sioilar 
take on an increased action. 

538. The waste material, 6iat should hove passed dirou^ 
the many outlets of the ddn, creates an unusmd fulness of 
the minute vessels that nourish the mucous membrane of the 
bronchia ; this induces an irritation of these visssels, which 
increases the flow of blood to the nutrient arteries c^ the lungs. 
There is, also, a thickening of the lining membrane of the 
Jungs, caused by the repletion of the bronchial vessels of the 
mucous membrane ; this impedes the passage of air throu^^ 
the small bronchial tubes, and consequently the air-vesielea 



Wliat b oat of the proeurtoiy iyittptoBtof flolMtaqrtum ? HoW is 
eon4ilkmir«|«Mill^pMdki«ad? What dtoe— ^ wamiHj MJtm ktpkfj^ai Jtf 
cfezbDiis feitUk iMMlir^ olnnaUBf^ M. ? ffnT iriiii ■!■ iBilih grtiiiiilj Hi 

Attfiift^ im TThH nfllrrtlm ■ fiMiiniiii M iijub ftj 

of thftluaiP? 
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eauDGt impart a aufficient quantity of oxygen to purify the 
blood, and this fluid, imperfectly purified, does not pass with 
facility through the lungs. An additional obstacle to the free 
passage of air into the lungs, is the accumulation of blood in 
the pulmonary vessels. 

539. As colds and coughs are very generally treated by the 
'^ matrons " of the community, or by the patient, the following 
suggestions may aid in directing a proper treatment: To 
effect a speedy cure, it \b necessary to diminish the amount of 
fluid in the vessels of the lungs. This can be effected in two 
ways : 1st. By diminishing the quantity of blood in the 83^^ 
tem ; 2d. By diverting it from the lungs to the skin. The 
first condition can be easily and safely affected, by abstaining 
from food, and drinkiilg no more than a gill of fluid in twenty- 
four hours. As there is a continuous waste from the skin 
and other organs of the system, the quantity of blood by this 
procedure will be diminished, and the lungs relieved of the 
accumulated fluid. 

540. The second condition can be accomplished by resort- 
ing to the warm or vapor bath. These and the common 
sweats will invite the blood from the lungs to the skin. By 
keeping up the action of the skin for a few hours, the lungs 
will be relieved. In some instances, emetics and cathartics 
are necessary ; mucilages, as gum arable, or slippery-elm 
baric, would be good. Af^er the system is relieved, the skin 
is more impressible to cold, and consequently requires care- 
ful protection by clothing. In good constitutions, the first 
method is preferable, and generally sufficient without any 
medicine or ^' sweating.'* 

541. The method of rewseUaiing pertoHs ap pa reiMy 
drovmed. In the first instanee, it is necessary x» press the 
chest* suddenly and forcibly, downward and backward, and 



039. Givt tlie int method for th* CrMtmeat of eold. MO. Tho Meoad 
mtthod. 541, 542. How should penoni apparontlj dronaod bo tnolodi 



Wrtrifiit, ttstil a pair of Mbofta cbb be procured* When dM 
Mlowto «e otoined, wtabdncB the BOKzle well np&a Ae baso 
ofte toJigTOv Slid BURouad &e mouth and node with a txmrel 
or handkerchief, to close them. Let another persM pt«B8 
vapaa the projecting part of the iwd^ oalied ** Adam^s apple,* 
while air is intrddaced into the lungs tinrough the belloW!^ 
Then press upon the chest, to fotce die air from die lungs, to 
imitate natural breaching. (Appendix M.) 

542. Continue the use of the bellowa, and forcing the air 
out of the diest, for an hour at least, unless signs of natcoal 
breathing come on. Wr«^ the body in warm, dry l^ankeH, 
and place it near the fire, to preserve the natutal warmth, as 
well as to impart artificial heat. Every Ihiligv however, is 
aeeondary to filling the Inn^ with air. Avoid all friction 
uhtH bitething is restored. Send immediaiely for m^eiiMeal aid. 

543. 2%e means cf remmUating pen&n» aspkyxtioed ftem. 
eUctricity, ^c. In apparent death from electricity, (lijj^ 
ning,) -die person is frequendy asphjmiated from pa-ra^t^sis 
(palsy) of the respiratory mUteles. To I^OV)^ iBueh ^^ersdns, 
itesort to aiidficial respiration* In <»isei of appaif>^t deeidi 
frotik hanging or strangling, the knot should be iifi^ed or eut 
immediaitely ; then use artificial Msphation, ct breaftllHig^ Hb 
dbected in apparent deadi &om diQPwning. 

Ob$erifatioh» It is an impression, in many eeeti^oiB of the 
eountry, that the law will not allow die removal of due cord 
fipdm the neck of a body fbund suqsended, tthlepM the c<^roher 
be present It is therefore proper to say, that no suc^ delay 
is necessary, and that no time should be lost itk afcempting 
tb resuscitate the strangled peison. 

544. The melhed of re^iutiUaH$kg per$Mi» appare$Uly deal 
firom inhaling earbanie aeid gas. When life is apfMunendy 

543. What treatment should be adopted in asphyxia from electricity f 
Sramfaaiiging? 544. What ehould be tite tfeatment in asphyxia fiva 
iMMiat «iutari9 aeid tM ? 
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extinct from breathing carbonic acid gas, the person should 
be carried into the open air. The head and shoulders should 
be slightly elevated ; the face and chest should be sponged oi 
sprinkled with cold water, or cold vinegar and -water, while the 
limbs are wrapped in dry, warm blankets. In this, as in 
asphyxia from other causes, immediately resort to artificial 
respiration. 

Observations. 1st. Many persons have died from breathing 
carbonic acid that was formed by burning charcoal in an open 
pan or portable furnace, for the purpose of wanning their 
sleeping-rooms* This is not only produced by burning clun> 
coal, but is evolved from the live coals of a wood fif^ ; aad 
being heavier than air, it settles on the floor of the room ; and^ 
if there is no open door or chimney-draught, it wilt aceutflu* 
late, and, rising above the head of an individual, will cause- 
asphyxia or death. 

2d. In resuscitating persons apparently dead from caiftes 
already mentioned, if a pair of bellows cannot be |>rocunsd 
immediately, let their lungs be inflated by wx expelled from 
the lungs of some person present To have the expired air 
as pure as possible, the person should quickly inflate hi* 
lungs, and instantly expel the air into those of ^ asphyxiated 
person. Flace ths patient f» pure air^ admit aUendants 
only into the mpartmentf and send for a physician isMeiil. 
delay. 



^■^ 



What Md nralta frequentlj follow the burning of charooal in * elMS. 
room ? What inggettion in retuicitating asphyxiated persona? 



MSfAVtfMfi MrBltfLOCiY, ANB VtOTESt. 



CHAPTER XXVII. 

ANIMAL HEAT. 

545. The true' sources of animal heat, or calorification, are 
still imperfectly known. No hypothesis has, as yet, received 
the concurrent assent of physiologists. We see certain phe- 
nomena, hut the ultimate causes are hidden from our view. 
Its regular production, to a certain degree, is essential both 
lo animal and vegetable life. 

546. There is a tendency between bodies of different tem- 
perature to an equilibrium of heat. Thus, if we touch or 
approach a hot body, the heat, or caloric passes from that 
body to our organs of feeling, and gives the sensation of heat. 
On the contrary, when we touch a cold body, the heat passes 
fifom die hand to that body, and causes a sensation of cold. 

547. The greater number of animals appear cold when 
we touch them ; and, indeed, the temperature of their bodies 
18 not much above that of the atmosphere, and changes with 
it In man, and other animals that approach him in their 
organisation, it is otherwise. They have the faculty of pro- 
ducing a sufficient quantity of caloric to maintain their tern- 
perotures nearly at the same degree, under all atmospheric 
changes, and keep themselves warm. 

548. Those animals whose proper heat is not very per- 
ceivable, are called cold'hlooded ; as most species of fishes, 
toads, snakes, turtles, and ripptiles generally. Those animals 



545-^70. What w aaid r$»pdcHng animal heatt 645. Are the troe soureet 
of animal heat knoini ? What do we see ? 546. What is the tenden^ 
between bodies of different temperatures ? Give an explanation. 547. What 
Is said of the temperature of animals ? 54S. What is meant by cold-blooded 
Mdmals? By warm-blooded animals ? 
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which produce suffioient heat independendy of ^ atmoflpheze 
suTToundiiig them, axe called loarai-blooded; as man, birdsi 
quadnipede, dec. 

549. The temperature of man is about 98^, (Fahrenheit's 
thermometer,) and that of some other animals is higher; the 
temperature of birds, for example, is about 110^. It is ob- 
vious, that in most parts of the globe, the heat of the atmos- 
phere is, even in summer, less than that of the human body. 
In our latitude, the mercury rarely attains 98°, and sometimes 
it descends to several degrees below zero. 

6d0. Captain Parry, with his ship's company, in his voyage 
of discovery to the arctic regions, wintered in a climate where 
the mercury was at 40°, and scnnetimes at 55° below zero. 
Captain Back found it 70° below zero. These were 72° and 
102° below the freezing point, or about 200° below that of 
their own bodies, and still they were able to resist this low 
temperature, and escape being "^ frost-bitten.*' 

551. Captain Lyon, who accompanied Captain Parry in hia 
second ▼q3rage to the northern regions, found the tempera* 
ture of an arctic fox to be 106°, while that of the atmoafteie 
was 32° below zero ; making a difference between the tem- 
perature of the fox and that of the atmosphere, of 188°. Cap- 
tain Scoresby found the temperature of a whale, in the Aretic 
Ocean, to be 104°, or nearly as high as that of other animals 
of the same kind in the region of the equator, while the tem- 
perature of the ice was as loM^as 82°, and the water was 
nearly as cold. These facts show what a strong counteract- 
ing energy there is in animals against the effects of cold. 

552. On the other hand, it has been ascertained by numer- 
ous and well-conducted experiments, that the human body can 

649. What ii tlia temperature of the homui body ? Of birds ? How 
does the heat of the atmosphere in eummer, in our latitude* oompare with 
that of the human ejstem ? 660. What it related of Captain Parry ? Of 
Captain Back ? 661. Of Captain loron ? Of Captain Sooieeby ? What do 
theee fMte ihow ? 562, What haa been ascertained on the other hand? 
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be ^mfomAy^n^ fkut m ieogtk ol 4im^ td.« rmf Ugh t8fl»* 
pgraluni, wiAont nwofctirityieiwiliag dt of Uis body. Gfam- 
trey, the sculptor, oflen entered the furnace, heMed for ifijiiii|!{ 
16b moalds, wheA liie teinpesstiirb isdiested by the themiom- 
i^r if0a 380^. Cfaaubert, the Fire-Kikig, is aatd to hsvie 
entered ovet» whctir heatied to 600''. In 1774, Qaet Cbwles 
Blagd^i entered a lioom in which the aeioiiiy robe to 26^. 
He rentaised eight minutos widiout snfiermg. 

553. in order to r»ider it certain diat there was no fallaey, 
says Sir Charles Blagden, ^^ in the degree of heat tbown by 
the t h e rmom eter, but that the air breathed was capable of 
producing all the well-kiiown effects of sueh a heat on iaan- 
imste matter, I put sooie eggs and b^efeteak upon a tin frane 
placed near the thermometer, atid farther disttnt from the 
eeckle thaili £roih the wall of the room. In aboitt twenty min- 
ufess the eggs were taken ofot, Yottsted quits heard ; and in forty- 
seven minutes, the steak ima not only dressed, but idiaast 
dly." 

iM. If a thaeinometer be plased under the tQsigtte:«f a 
hasUhy perMtti, in all climaten and eeeaools the temperatme 
WiU be fouad nsfeudy te same. Sir €harles Blagdoa, ** while 
•in ^e .heated room, fareaithed on a thomomeflsr;, acMi the 
tnercury sank several decrees ; and when he expiied forcibly, 
die air feh cool as it passed tla v ug h d ie nostrila, though it was 
eoorohing hot whem it eaiered them in ibspimdoh.'' 

Obtemation. Did not th^ human body possess withm itself 
die power of genemting and removing heat, so lis 1o onunlain 
nearly an equdity of tempemlwe, the most fatal coasequenees 
would eflsoe. In northern latitudes., espeeiaUy^ in severe 
weather of wmter, the blood mrouM be converted into a aofad 



IThttt !■ related of Ghantrey ? Of Chauhert > Of ^£r CttAeB filagdtti ? 
<53. Qirt Bit Gkarlea'fl own atatemextt. 051 What is said of tht teitt* 
peratuytt of the ktukian tongue ? Mention the «xpeilnient by Sir Gharin 
Magden. What nr^D^d be the effset If &a HaaOuBa tyitem did notHttda* 
tain Ml «^fisBty of «euitfeMtsr» ? 



nMft ) uid m tho Other imhw^ tho fttiy idcfBDOO) wsbd scib* 
jeetfed to equatorial hdat, would beecunft fluids and 14fa would 
be extiaguiihed. 

555. To doable man, and oth^ wlHm^Uoadad aniitwlk, to 
maintam this equilibrium of temperature tmder such ea rtremes 
of heat and cold, naturally suggeeHi two inquiries : 1st. By 
what organb is animal heat generated ? 8d. By wfat meotis 
is its uniformity maintained ? 

556. The aneients had no weli-ammged theory cin the sub- 
ject of animal heat They beliered that the chief object ci 
respiration was to cool the blood, and that the heart was the 
great furnace where all th^ heat was generated. At tt later 
period, Mayow, from bin discoveri^ raapecfting it^spolnition, 
asserted that the o^eot of respiration was to produce heait, 
and denied that the blood was co<^ed in the lungs. 

567. When it was discovefred that^ both in x^otnbastiDti and 
respiration, carbonic acid wai produced and oar^^gen abswbed, 
it led Dr. Black to conclude that breathing was a iciiid o£ 
eombustiefi by whieh all tlie heat of the bbdy waa ptadoced. 
This theory was objected to, because, if aM the heat wtai^ut- 
erated in the Itmgi^, like thooe parts of a stove in. eoataet 
with the fuel, they would be atahighertdthperetuav liHLii those 
parts at a distance^ which was kndwh not to exist ^ 

558. The next theoty, and one which redsired iheaaaetlKi 
of the scientific men of Europe, ins prdposed by Dr. CtaW- 
ford. He agreed with Dr. Black that heat not only was 
generated in the lungs, but that the arterial Uood h^a^prisater 
capacity for heat than tibe venous, atid timt tnis intrease nt 
capacity takes place in the lungs. At the moment heat is 
generated, a portion of it, under the nattiet>f krtfeoit htoat, is 

absorbed and ccNiveyed to the different parts of the body« 

■ ■ ■ ■ 

A66. What idqttkiMW«jD«taxiairMggMtiid? MS. Wluit trks a* tiiss« 
rroftkaandenti? *What didMvfAwaMutttaUrterperfod) 657. Wbfft 
nMtlMtlMorfof ])K.abek? VteekjMtiaB? aoa WlmtwavlislktMy 
of J>r Ctowford? 



Whenver aiterial bleod u cboverted into vemous, thia ladnit 
heat is ^ven out Bat^ unfortunately fbr this theory. Dr. Davy 
proved the capacity of both, for heat, to be nearly the same. 

559. No one can doubt that respiration and animal heat 
are closely connected. Those animals whose respiratory 
apparatus is the most extended, have the highest temperature. 

• An example is seen in birds, whose organs of respiration 
extend over a large part of the body, and their temperature 

• is 12" above man ; while the respiratory apparatus of cold- 
blooded animals, as some kinds of fish, is imperfect, and only 
a small quantity of blood is subjected, at any time, to the 
efiects of respiration. * 

560. To understand the process by which heat is generated 
in the human S3rstem and in animals, it will be necessary to 
state : 1st That the apparent heat of a body, as perceived 
by the touch, or as indicated by a thermometon is not the 
measurement of heat contained in the body, or its capacity 
for heat 

lUuttnOion. If we mix one pound of water, at the tempera* 
ture of 60°, with another pound at 9ll^, the resulting tempera- 
ture will be exactly the medium, or 75^°. But, if we mix a 
pound of water at 60° with a pound of quicksilver at 91°, the 
resulting temperature will be only 61°, because the capaciQr 
of water for heat is so much greater than that of quickulver, 
that the heat which raised the quicksilver 31° will raise the 
water only 1°. 

561. 2d. When the density and the arrangement of the 
atoms of a body are changed, its capacity to hold heat in a 
latent state is altered. If it will retain more^heat will be 
absorbed from contiguous and surrounding substances ; but, 

The otjeetion ? 6S9, In what do tU the phydologuitt of the preie&t day 
ceneur ? How ii it proTod that Tespiratioa and animal heat are clotelj eon- 
neeted ? 680. What ia said, of the appaxmt heat of hodiee ? How ia thit 
iUnateatad? dSl. What ii the effi»etwhen the denaity and the anmag*- 
Bent of the atoma of a body are changed ? 



if ith cftpscity for caloric is leasbiied, hMt will h6 set fiee and 
giyen out to surrounding bodies* 

lllustraiions. 1st. Ice and 'salt, (Chi. of Sodium,) when 
mixed, are converted into a fluid. In this state they will hold 
more heat than when solid. The heat necessary to producis 
this change is drawn from the surrounding medium, which is 
made proportionally colder by the loss of caloric imparted to 
the ice and salt. It. is by this chemical process that ^^ ice- 
cream" is made. 

2d. On the other hand, mix water and sulphuric acid> (oil 
of vitriol,) of the temperature of €0°, and the mixture Will 
become quite warm, and will freely impart its heat td sur- 
rounding and c(»itiguous objects. 

568. The same principle is exhibited^ when oxygen 
unites with an inflammable body, as in the burning of wood* 
seal, oil, &c. In combustion, th^ oxygen of the atmosf^ier^ 
unites with carbon and hydrogen, and carbonic acid and 
water are produced* This process, according to all the known 
laws of caloric, is attended with heat. The quantity of heM 
disengaged in combustion is always in propo^ion to the 
amount of carbon and hydrc^n consumed ; thus a pieee of 
wood weighing one pound, in burning slowly, would giiM» out 
the tame quantity of heat as a pound of shaviBgft of the 
same wood, in burning rapidly. Upon thete principles^ th0 
production of ani|pal heat may be understood. 

563. The food contains carbon and hydrogen* These 
exist in the chyle. The old and waste dtoms ef the body 
likewise contain the same elements. In the lungs tlie oxygen 
and nitrogen of the inspired air are separated. It is now 
aupposed that the oxygen enters the capillary vessels of the 

Give tiis Itt iUastntioB. The ItL, 662. What ohaagM take place when 
oxygen luiitee with an inilnuBable body ? To what ie the quantity of heal 
y mp et U BBAle in eoinhn a l i on? Oivo an ekaoaplOk 4$3b How aw carhon 
•aA hydniBm eop^lied to the eftlena? Bow itM Oitygie ? Whecedoee 
the oxygen asingle with the blood^ 

22* 



1tS€ ANATOMY, PHT8IOLOOY, AlfD HTOIEN&. 

lungs, and mingles wi^ the blood, with which it is carried to 
the heart and thence to the nutrient capillary vessels of every 
part of the system. * 

564. In the capillary vessels, the oxygen of the arterial 
blood unites with the carbon and h} drogen which the refuse 
materials contain, and carbonic acid and water are formed. 
The combustion of carbon and hydrogen in the capillaries of 
every part of the system, (the lungs not excepted,) is attended 
with a disengagements of heat, and the carbonic acid and 
water are returned to the lungs in tlie dark-colored blood, 
and evolved from the system. 

565. Sir Benjamin Brodie and some others have main- 
tained, that the heat of the system is generated exclusively 
by the influence of the bmin and nerves. This theory is dis- 
carded by most physiologists ; yet it is true that tlie nervous 
Bystem exercises a great influence over the action of the 
capillary vessels in the process of nutrition, secretion, and 
absorption. When these operations are most active, the 
change among the particles of matter of which the body is 
composed, is then greatest, and the generation of heat is 
mcreased in a corresponding degree. 

566. The necessity of pure, red blood in the production of 
animal heat, is sho^vn when the vessels that carry blood to a 
limb are ligated, or tied; the part immediately becomes 
colder. The necessity of nervous influent is seen in the 
diminished temperature of a paralytic limb. 

567. Our next inquiry is. By what means is the uniformity 
of temperature in the body maintained ? As there is a con- 
stant generation of heat in the system, there would be an 
undue accumulation, — so much so as to cause disagreeable 

564. Where does it unite with the carbon and hydrogen contuned in the 
body, and how is heat generated ? 66S. What was the thecny of Sir Ben- 
jamin Brodie ? Is this theory in general discarded ? What is trae of this 
theory } 566. How is the neeessi^ of pore, red blood and nenroiu tetira 
•bown in the produotion of aniipal heat? 



ienaatiods,— 'if there were no means by which' it could be 
evolved from the body, or its production lessened. 

568. It has been ascertained that the principal means by 
which the S3r8tem is kept at a uniform temperature, is the 
immense evaporation from the skin and lungs. These mem- 
branes, in an ordinary state, are constantly giving out water, 
which is converted into vapor, and carried off by the surround- 
ing air. The quantity of heat abstracted from the system to 
effect this, depends on the rapidity of the change of air, its 
temperature*, and the amount of water it contains in a state 
of vapor* The quantity removed is greatest when the air 
is warm and dry, and the change, or current, rapid. 

Observations. 1st The first discovery of the use of free 
evaporation of the perspiration from the skin in reducing the 
heat of the body, and the analogy subsisting between this 
process and that of the evaporation of water from a rough 
porous surface, so constantly resorted to in warm countries, 
as an efficacious means of reducing the temperature of the air 
in rooms, and of wine and other drinks, much below that of 
the surrounding atmosphere, was made by Franklin. 

2d. In all ages and climes, it has been observed that the in 
creased temperature of the skin and system in fevers, is abated 
as soon as free perspiration is restored. In damp, close weath- 
er, as during the sultry days of August, although the tempera* 
ture is lower, we feel a disagreeable sensation of heat, because 
the saturation of the air with moisture lessens evaporation, and 
tlius prevents the escape of heat through the lungs and skin. 

3d. It is on the principle of the evaporation of fluids, tliat 
warm vinegar and water, applied to the burning, aching head, 
cools it, and imparts to it a comfortable feeling. The same 

668. What are the principal meant by which a uniform temperature of the 
body it maintained ? On what doet the quantity of heat abttraoted from 
the tyitem depend? What diacoTery relative to animal heat it due to 
Franklin ? What it Mud of free penpixation in !eT«rt ? What oeoiJom 
the ditagreeable tensatioa of heat in damp, don weather ) 
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The experiments of Dr. Milne Edwards show that the power" 
of producing heat in warm-hlooded animals, is at its minimum 
at birth, and increases successively to adult age ; and that 
young children part with their heat more readily than adults, 
and, instead of being warmer, are generally a degree or two 
colder. Af\er adult age, as the vital powers decline, the 
generation of heat is diminished, as the energies of the sys- 
tem are lessened. Hence the young child, and the debili- 
tated aged person, need more clothing than the vigorous 
individual of middle age. 

574. Exercise is aii influence that modifies the generation 
of animal heat. As carbon and hydrogen enter into the com- 
position of the organs of the body, whatever increases the 
flow of blood in the system, increases also the deposition of 
new material, and the removal of tlie waste particles. This 
change among the particles of matter is attended with an 
eievatioiyof temperature, from the union of oxygen with the 
carbon and hydrogen of the waste atoms. For this reason, a 
person in action is warmer than in a quiescent state. Conse- 
quently, the amount of clothing should be increased, when 
exercise or labor is diminished or suspended. 

575. On the other hand, whatever impedes the circula- 
^on and the interchange of the atoms of matter, diminishes 
animal heat Common observation shows, that the extremitiefl 
are not as warm when tight gloves or boots are worn as 
when they are loose. One reason is, the circulation of blood 
is impeded, which is attended with less frequent change of ^be 
particles of matter. 

576. The quantity of air which is inhaled modifies the heai 
of the system. In the genemtion of heat in a stove, air, 
or oxygen, is as essential as the wood or coal. It is equally 

'Wbat do tiM expflcimeiits of Dr. Milne Edwards fhow ? 574. Whj 
does «xcrelie influence animal heat ? 676. What is the effect when the 
eiMiilatleii oi blood is impeded ? Give examples. 676. Why do those 
persons that beve bioad oheste and volnml&ona Ivags mffer lets iinn 
eeld than the narrow-chested with small lungs. 
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10 in the production of animal heat The oxygen of the 
inspired air should be in proportion to the carbon and hydroi 
gen to be consumed. This requires voluminous lungs^ 
together with free movements of the ribs and diaphragm. 
A person whose chest is smalU and whose apparel is worn 
tight over the ribs, suffers more from the cold, and complains 
more frequently of chilliness and cold extremities, than the 
broad-chested and loosely dressed. 

Observation* Fishes that breathe by means of gills, as the 
cod, pike, &c., depend solely on the small quantity of oxygen 
that is contained in the air mixed with the wa^r. Their 
temperature is not much greater than the medium in which 
they live. Whales, dolphins, ^., breathe by means of lungs ; 
and the inhalation of atmospheric air makes their temperature 
about 100**, independent of the heat of the element in which 
they live. ^ 

577. The qiudity of respired air influences the generation 
of animal heat. In vestries, and other public rooms, when 
crowded with an audience, where the ventilation is inadequate, 
the lamps will emit but a faint light, because the oxygen is 
soon expended, and there is not enough of the vivifying prin* 
ciple to unite with the oil and disengage light. In the human 
body, when the respired air has loat some of its life-giving 
properties, the combustion that takes place in different parts 
of the system is not so complete as when it contains a proper 
proportion of oxygen ; and hence less heat is disengaged. 
For this reason, those persons that breathe impure air, either 
in the daytime or night, require more clothing, than those 
that work and sleep in well-ventilated rooms. 

576. Th€ condition of the brain and nervous system qfeete 



What if nid of thoto flshBt that breathe by neana of gflla } Of thooo 
that biaatha bf meana of luaga ? 677. Why do kmpa gi^ bat a fidnt 
light is aowdid, niiTentilated rooou ? What eiket on animal heat has 
bmgm air? <76. ]iaatio& tha aiieota of aona of tba mental amotioaa om 
animal heat 
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the gen^eMm «f nnimtd heat If die brain is <iiiea8ed, «r 
Ihe mind is absorbed in thoaght, depressed by sorrow, or 
aroused fixim fear, tbe breathing becomes slow and acarcelj 
perceptible, and a chilUness penrades the body, particulariy 
Ibe extremities ; while, on the contrary, if the mind and ner- 
vous intern are excited by joyous and agreeable emotioos, 
the circulation of blood is quicker, and die system move pow- 
erfully resists external cold. During ideep, when tbe Inain 
IS partially inactive, less heat is generated than when awake. 
Obtervction, The preceding remaik explains why an indi- 
vidual who sleeps in die same clothing that was adequate la 
prevent chills while awdke, ccmtraots a cold, unless he throws 
•over him an additional eovering. 

579. Hie ^Uets tf ike skin exercises mmch is^btence in fie 
gener^EUum sf heat. If the functions of this membrane an 
not interrupted, more heat will be j^enerated than when it is 
pallid and inactive. The action of the capillaries is most 
anei^etsc wiien the iskin is clean ; on this account, befoire 
taking a walk or a ride, in cold weather, remove all impurities 
from die skin, by diorough ablution and vigorous friction. 

580. T/ie amottnt and innd of dothing modify the tem^ 
perature of the system. Those persons that are well clodied 
have greater power to resiist cold than the thinly apparelled, 
4>ecau8e both the evaporation and the radiation from the ddn 
are impederl, and less heat, in consequence, is abstntcted from 
^e body. If the articles of apparel possess the property of 
Tetaining air in dieir meslies, as Ikumel, the removal of heat 
is not as rapid as when linen is worn. 

Observaliotu In winter, although more heat is generated ia 
tlie ^stem tlian in summer, yet we require more clothing. 



"What doM the pracediag nmazk «xptaia? 579. What sug^esCoa 
iw«pe«tiAg^ tlt« condition of the ekin before taking a walk oriide in a noU 
df ? Why? 660L Do &e amount aad kind of elothing afect annwd 
tMtf WIm« ia eaM of wigil<«loth«d p««MU? When doea tiis 
teaerate the most heat ? 
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and also those articles that are poor conductors of heat, because 
caloric is more rapidly extracted in clear, cold weather, than 
in a warm day. 

581. The health and canstittUion injlttence the generation 
of heat. When the health is firm, and the constitution vigor- 
ous, less clothing is needed, for thie change among the par- 
ticles of matter is more rapid, and more heat is generated, 
than when the opposite condition obtains. Persons of a fee* 
ble constitution, particularly, if any of the vital organs* are 
diseased, need more clothing and require rooms of a warmer 
temperature, than individuals who are free from disease and 
have a vigorous constitution. 

Observation, Persons who are infirm, and whose vital 
powers are feeble, in general, accustom themselves to an 
undue amount of clothing and warm rooms. A more judi« 
cious practice would be, to exercise more and use a moderate 
amount of clothing, together with a more nutritious diet. 

582. The surplus heat should he removed equally from aU 
parts of the system. The rapid evaporation of fluids, as in 
free perspiration, or from radiation, as in a cold atmosphere, 
is attended with a removal of heat from the S3rstem. This 
modifies the action of the circulatory vessels. Consequently, 
if heat is suddenly and rapidly abstracted from one part of 
fitte system, the equilibrium of the circulation is destroyed, 
which will produce disease. 

Observation. Currents of air that impinge upon small 
portions of the body, as from small apertures, or fVom a 



* The braii^liiiigs, heart, and digestire organs, are eaQ6d««ta{oi|;^^ 

Why do ire, then, require more clothing in winter than in eummer? 
681. 'Why do persons of firm health and yigorous constitutions need lesf 
clothing than those who are feeble ? What is a general practice among 
infirm persons ? What would be more judicious ? 682. Why should the 
■urplui beat be removed equally ttom aU parts of the system ? What i| 
■aid respecting currents of air fhmi small apertures ? 
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window slightly raised, should he avoided. They are mora 
dangerous than to expose the whole person to a brisk wind, 
because tlie current of air 'removes the heat from the part 
exposed, which disturbs the circulation of blood and causes 
disease, usually in the form of ^^ colds." For the same 
reason, it is not judicious to stand in an open door, or ilm 
opening of a street. 

563. Tke system steers less when the change of temperof 
ture is gradual. The change in the production <tf heat, as 
well as in the evaporation of fluids from the sjrstem, is gradual 
when not influenced by foreign causes. This gradual change 
is known under the name acclimation. By this means the 
body is enabled to endure tropical heat and polar cold. 
Owing to this gradual adaptation of the system to different 
temperatures, we can bear a greater degree of heal in the 
simimer between the tropics, than in the winter under the 
polar circles. On the other hand, we can endure a greater 
degree of cold in winter and in the arctic region, than in 
the summer and in equatorial countries. 

564. The sensation of heat which would be oppressive in 
a mild, warm day of January, would only be grateful in July, 
and a degree of cold which could scarcely be endured in 
August, would not be uncomfortable in December. The 
changes of season in our latitude prevent the disagreeable and 
perhaps fatal consequence that would follow, if no spring or 
autumn intervened between the severity of winter's cold and 
the intensity of summer's heat. During the transition periods, 
the constitution is gradually changed, and adapted to bear the 
extremes of temperature without suffering. The amount of 

583. In what maimer should change of temperature take plmce, to be 
adapted to the body ? How is the body enabled to endure tropical heat 
and polar cold ? State some Of the effects of the gradual adaptation of tlio 
■jrstem to different temperatures. 6S4. What iss^d relative to a warm day 
in winter ? To a cold day in summer ? What is said of the changes of 
seasons in our latitude ? What effect on the constitution during lapsing 
and autumn ? What change in the amount of heat generated i 
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heat generated in the nutrient capillary vessels, is likewise 
diminished or increased as the temperature of the season 
becomes greater or less. 

586. But, on the contrary, we c€mnot suddenly pass from 
one extreme of temperature to the other with impunity. Let 
an inhabitant of Quebec suddenly arrive in Cuba in February, 
and he would suffer from languor and exhaustion ; af\er be- 
coming acclimated to this tropical climate, let him suddenly 
return to Quebec in January, and the severity of the weather 
would ba almost insupportable. 

OhservoHons, 1st CSxperience shows that heated rooms, as 
well as tropical climates, lessen the generation of heat in the 
body, and likewise the power of resisting cold. It would be 
idle for the merchant from his warehouse, or the mechanic 
from his heated shop, to attempt to sit on the box with a 
coachman, with the same amount of clothing as his compan- 
icm, who is daily exposed to the inclemency of the weather. 

2d. ^*' It is the power of endurance of cold at one period, 
and the absence of its necessity at another, that enables ani- 
mals, in their wild and unprotected state, to bear the vicissi- 
tudes of the seasons with so little preparation in clothing, and 
80 little real inconvenience." 

585. What effect on the system has a sudden transition from a cold to a 
warm climate ? What does experience show ? Why do wild animals heal 
tha TicUtitadet of the seasons with so little preparation in clothing ? 
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CHAPTER XXIX. 

THE VOICE. 

586. The beautiful mechanism of the vocal instrument, 
which produces every variety of sound, from a harsh, umne- 
lodious tone, to a soft, sweet, flute-like sound, has, as yet, been 
imperfectly imitated by art It has been compared, by many 
physiologists, to a wind, reed, and stringed instrument. This 
inimitable, yet simple instrument, is the Lar'ynx, 

587. Incidentally, the difierent parta of the respiratory 
organs, as well as the lar3mx,^x)e subservient to speaking and 
singing. The tongue, nasal passages, muscles of the fauces 
and face, are agents which aid in the intonation of the voice. 



ANATOMY OF THE VOCAL ORGANS. 

588. The lartnx is a kind of cartilaginous tube, which, 
taken as a whole, has the general form of a hollow, reversed 
cone, with its base upward toward the tongue, in the shape of 
an expanded triangle. It opens into the pharynx, at its 
superior extremity, and communicates, by its inferior opening 
with the trachea. It is formed by the union of five cartilages, 
namely, the Thy'roid^ the Cri'coidy the two A-ryUdnoid^ and 
the EpA'glot'tis. These are bound together by ligaments, 
and moved by muscles. 



686. What is said of the structufe of the vocal instrument ? "With what 
instrument have physiologists compared it ? What is the vocal instrument 
«aUed ? 587. What organs are called into action in speaking beside the 
larynx? 688 — 696. Give the anatomy of the vocal orgam, 688. Deseribs 
th« larynx. Name the cartilages that form the larynx. 



589, The tbtkoid cabtilaqb is the largest of the five, 
(uid forms the prominence in the front of the neck, called 
Po'mum A-dafmi, (Adam's apple.) It ia composed of two 
parts, and is connected with the bone of the tongue above, 
tnd with the cricoid cartilage below, 

590. The CRICOID cartilage takes its name from its resem- 
blance to a ring.' It is situated below the thyroid cartilage ; 
it is narrow in front, broader at the sides, and still broader 
behind, where it is connected with the thyroid cartilage. 
Below, it connects with the first ring of the trachea. 



Fig. 102. 



Fig. 103. 




Pl( IIS. AM* viEV of llM cartllitHor ths Iittiii. • Tba fKiil ltd* cif Ilia tnj' 
■dM enitllM*. h ^^ <" ^<>IJ»> '.bona U tfa« bui of Uw Ungue.) S, Tbe lift 
■•ut IttU tannccia -th* hTiM boH uil Uirrald cuUlife. 3, 4, 9, Hh thynM or- 
HlIC*. 0, TlM cricoid omMifii. T, Tbg tncbai. 

FIf. 103. A indsrloi tlow of th« eiuUlB|ii ud llfninls oT tin laiTOi. 1, Tba 
poiurlcir ttci uf t)H epiflouli. 3, 3, TIm ch hrotdn. 4, 4, Tba liiuni ItgwiwiiU 
wbldi eonncrt Itae u hfaldra lad thrrald unllii(e. S, S, Tha giinuriar (kca of llH 
Uirnid canUa|a. 0, 6, Tba uyirnoid unll*i«a. T, Tba cilcoid anUica. B, 8, 
TbaJuniUaii uT U» ulcoid and Iba aiytaould cutUofo. 19. Tba lnlila|sf Ibl 



im. Dueriba tha thyroid outiUge. WO. Frem wh>t doe* tha cciootd 
urtiUg* dniT« Ita nuns) Wha* U it >ita>t«d? Exphia Bg. lU 
Ft|. lOS. 
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591. The ABYTBMoiD cABTiLAGEs an Small triangulir 
bodies placed upon the back part of the ciicoid caitilnge. 
They are coonected with the thyroid cartilages, by foor 
ligamenta, called Vo'ad Cords. , 

592. The epiglottis is fibro-cartUaginous, and is placed 
Mhind the base of ^le tongue. In shape it resembles a leaf 
of parley. 

593. The TOCAL COEDS, or ligaments, are formed of elastic 
and parallel fibres, enclosed in a fold of mucous memlnvoe. 
They are about two lines in width, and pass from the anterior 
angle of the thyroid cartilage, to the two arytenoid cartilages. 



Pig. 104. 



Tig. 105. 




ng.ll». Avema] HctioDoriba tar^ni. I, The » bfoMei. 4,Tlwii)Mi( 
dM (piilaala. 7, Tta« npeihti yot4 lifuncnl. 9, Thu VMittlela of tba ImjU 
10. Ttaa Imru vaul lljuBenL 11, Tb* mytniald cutllafa. 13, 13, llM trieiM 
cinlli(i. M, Tba inciiH. 18, Th* oBphi^i. 

£&1. Ducrilie tlie ujteiioid cutilBges. G92. What i> Biid of tlw rp- 
BloMir S93. OlTe the BlnictuTBortheTOcal cords. Where i« the Tentri- 
dU of the Iu7ni ? "WbetB i> the glotia ntuated } Whid ii n 
bjBg. lOti Eiplun II«. IDS. 



ANATOHT OF TBB TOGAL OSSAMt. 871 

Tbs one ii called the superior, and the other the inferior roca. 
HgamenL The cavity, or deprenion between the superior 
and inferior ligament, is called the ventricle of the larynx. 
The aperture, or opening hetween these ligaments, is called 
the gloftie, or ehink of the glottis. It is about three fourths 
of an inch in length, and one fourth of an inch in width, the 
opening heing widest at the poeteaor part. This opening ia 
enlarged and contiacted by the agency of the muscles appro- 
priated to Ae larynx. 

Fig. 106. 




Hf. IMS, A Tltw at Um lupu boa Am, ibowini Um tduI Ufunnu. 1, Tk* 
utnlM (diB oTUm lUTai. 1, TIh poaariotbeaofUwtlirraklcwtlliic*. 0,5, Tbs 
■qrtaHU MIDilM. ■, S, Tbs rgal n|ua«u. T, Tbrfi oriflii, wflhlB Um ma|l« 
•rtb* UqpnM BnUi(» >, TUi tanluttuB, al lb* hH* of Ih* lurwiiaU lUtUa^b 
S, 10, Um ^MOm. 

594. The laiyis is connected by muscles with the sternum, 
(Mophagus, base of the skull, hyoid bone, lower jaw, and 
tongue. This organ is supplied with a large number of blood- 
Tesaels, and it likewise receives nerves from the sympathetic 
system, and two large nerves from the tenth pajr. The num- 
ber and size of the nervous filaments distributed to the 
mucous membrane of the larynx, render it more sensitive 
than any other portion of the respiratory organs. 

How ii thsBlcttli tnluBedoToontnetsd? EipUIn flg. KM. Wt. By 
what minTii and to what oiguw ii ths lujnx cotuiMtcd i IFhr li Qw 
luTiu tacn MDtittt* than otha parti of th« naplrataj oi|uii r 
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595. The larynx is much more developed and promineof 
in man than in woman. In the former , the anterior angle of 
the thyroid cartilage is acute, wliile in the latter it is rounded, 
and tlie central slope of the superior border of the same carti- 
lage is less deep, and the epiglottis smaller and less prominent, 
than in man.. 

596. The diiference in the formation of the larynx in 
infancy is less striking ; but at a later period, it is more 
developed in the male than in the female. It is very remark- 
able that this increase is not progressive, like that of other 
organs, but, on the contrary, develops itself at once at the 
period of puberty. 



PHYSIOLOGY OF THB. VOCAL ORGANS. 

597. In the formatioi^ of the voice, each part ahready 
described performs an important office. The cricoid and 
thyroid cartilages give form and stability to the larynx ; the 
ar3rtenoid cartilages, by their movement, vary the' width of the 
glottis^ The epiglottis is flexible and elastic. When it is 
erect, the chink of the glottis is open, as in inspiration ; when 
depressed, as in swallowing food and drink, it covers and 
closes this aperture. It prevents the introduction of articles 
of food into the trachea, and probably modifies sound as it 
issues from the glottis. 

598. The muscles of the neck elevate and depress the 
larynx ; the muscles of the larynx increase or diminish the 
width of the glottis; at the same time, the vocal cords are 

596. What difference between the formation of the larynx of the female 
and that of the male ? 596. Does this difference exist in childhood ? Is 
its development progressive ? dd?— 600. G»«0 ikit phytuAogy of ih» vooal 
wrganM, 597. Which cartilages give stability and form to the laiynz? 
Which vary the width of the glottis ? What is the function of the epi- 
glottis ? 598. What effect have the muscles of the neck upon the laiynx? 
The use of the muscles of the larynx ? 
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relaxed or tightened, while the muscles of the face open and 
close the mouth. 

599. The elasticity of the rihs and the contraction of the 
abdominal muscles diminish the cavity of the chest, and the 
air, in consequence, is pressed from the air-cells into the 
bronchial tubes and trachea. It then rushes by the vocal 
cords, and causes a peculiar vibration, which produces sound. 

Observations. 1st. Experiments have satisfactorily shown 
that the vocal cords are the principal agents in the formation of 
the voice. The tongue, which many have supposed to be the 
moot important organ in speaking, is not essential to sound. 
In several instances it has been removed, and the persons 
thus mutilated could speak with fluency. 

2d. When the vocal cords are ulcerated, or inflamed, how^ 
ever slightly, as in sore throat produced by a cold, the voice 
will be changed. The loss of speech among public speakers 
is generally produced by a relaxation of the vocal ligaments. 
Hence, bronchitis is a misnomer for this affection. 

600. Sound is varied by the velocity of the expelled cur- 
rent of air, and the tension of the vocal ligaments. The size 
of the larynx, the volume and health of the lungs, the condi- 
tion of the fauces and nasal passages, the elevation and 
depfession of the chin, the developnl^nt and freedom of 
action of the muscles which are attached to the larynx, the 
opening eif the mouth, the state of the mind, and general 
health of the system, influence the modulations of sound. 

What dtbct has the eombined action of those ntiaaelei ? 699. How la 
Boond produced ? What ha?e ezperimenta shown ? What eflieot has dia 
eaae of the Tocal ligaments upon the voice ? 600. How is sound Taxied I 
Mentioa other conditions that contribute to the modulation of sound. 
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CHAPTER XXX. 

HYGIENE OF THE VOCAL OBQANS. 

601. The voice can he changed and modif/ed htf AoM. 
Sailors, smiths, and others, who are engsiged in noisy occapa- 
tions, exert their vocal organs more strongly than those of 
more quiet pursuits. This not only afiects the structure of 
the vocal organs, hut varies the intonation of the voice. 

602. The voice is strong in proportion to the development 
of the larynx y and the capacity of the chest. Singing and 
reading aloud improve and strengthen the vocal organs, and 
give a healthy expansion to the chest. The enunciatioa of 
tlie elementary sounds of the English language, aids in devel- 
oping the vocal organs, as well as preventing disease of the 
throat and lungs. This exercise also conduces to the acqui- 
sition of musical sounds.. 

603. T/ie attitude affects the moduhUion of the voice. 
When an individual stands erect, the movements of the whole 
respiratoiy apparatus are most free and elective. The 
larynx is brought forward by the erect positicm of the head 
and the elevation of the chin. The muscles of the arytenoid 
cartilages are then brought to a proper relation for action, by 
which a tension of the vocal cords b produced, that &vors 
clear and Harmonious enunciation. 

Experiment, "Read with the head bowed forward and the 
chin depressed ; then read with the head erect and the chin 
elevated, and the difierence in the movement of the vocal 

601 — 616. Give the hygiene of the vocal organa, 602. How may the yoim 
be strengthened ? 603. What effect has the erect attitude upon the mod- 
ulationa of the yoice ? Giye the experiment. 
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3TgBiu, together with the diffeience in the voice, will bs 
manifest. 

ng. 107. Rg. 108. 




Fl(. we. Th* propel poaJUon Rir rMdlnf, ipgnkliig, and iIiicIri. 

604. If an individual or class read or sing when sitting, 
let the position represented hf fig. 109 be adopted, and not 
the one represented by lig. 110 ; for the erect position in 
■ittiDg conduces to the free and efiectJve action of the res- 
piratory and vocal organs, and la as important as the erect 
attitude in standing. 



276 
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60&. 7^ wacelu ofUu nedc <AomM not he amprtaaai. If 
the muscles of the neck and I1U7DX are compressed by « Ui^ 
cravat, or other close dressing, not only will the free and 
energetic movemenls of these parts be impeded, but the tonea 
will be feeble and inefiective. Therefore the dress of the 
neck, particularly of public speakers and singers, should be 
loose and 'Aaa. For a warm dress upon the neck, when the 
vocal oi^ans are in action, will induce too great a flow of blood 
to these parts, which will be attended by subsequent debility. 



Fig. 109. 




OUtntOiota. Ist The loss of voice, (lar-t/h-gi'lUy) which 
ia prevalent among public speakers, may be ascribed in part 
to the injudicious dressing of the neck, and Improper positioa 
in standing. 



Ii neck* i Wl? f Wkat ii 
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Sd. Whan individuals hsTe been addreanng ui audience in 
& wBirn room, or engaged in singing, tbe^ dioold avoid aU 
impressions of a cold atmosphere, unless adequately pro- 
tected by an ettn garment 

Fig. 110. 




606. The condition of the air modi/ie$ ipeaHng and ting- 
ing. Am pure air is man elastic and resonant than impure, 
and as easy, melodious speaking or singing requires atmos- 
pheiic elasticity, so schocri-rooms and singing-halls should be 
well veatiated, if we would be entertained with soft intofui- 
doiH in reading, or sonorous nnging. 

OhttntMon. The iraperTect ven^ation of cburches and 
▼estrles la another cause of laryngitis among clergymen. 



nS dwliidiaaf ijwikm^ 
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This ofiection is almost unknown among those who speak in 
very open rooms, where stoves are not used. 

607. The condition of the nasal passages and throat 
modifies the voice. The enunciation of words is rendered 
more or less distinct, in proportion as the jaws are separated 
in speaking, and the fauces and nasal passages are free from 
obstruction. For these reasons, the scholar should be taught 
to open the mouth adequately when reading^ speaking, or 
singing, that the sounds formed in the larynx and modified in 
the fauces may have an unobstructed egress. 

Observations. 1st. If the fauces are obstructed by enlarged 
tonsils, (a condition by no means uncommon in children,) 
they should be removed by a surgical operation, which is not 
only effective, but safe, and attended with* little sufiering. 
The tonsils are situated on each sid« of the base of the 
tongue, and, when enlarged, they obstruct the passage through 
which the air passes to and from the lungs, and the respiration 
is not only laborious, but distressing. 

2d. When the nasal passages are obstructed, there is a 
peculiar sound of the voice, which is called ^* talking through 
the nose.'^ This phenomenon arises, not from the expired 
air passing through the nose, but from its not being able to 
pass through the nasal passages. 

606. The state of the mind and health exerts an influence 
upon the vocal organs, ^^ The organs of the voice, in common 
with all other parts of the bodily frame, require the vigor and 
pliancy of muscle, and the elasticity and animation of mind, 
which result from good health, in order to perform their 
appropriate functions with energy and effect. But these indis- 
pensable conditions to the exercise of vocal organs, are, in 
the case of most learners, very imperfectly supplied.'* 

607. Does the condition of the throat and nasal passages modiff the Toicsl 
Kame the influences that produce clear enunciation of words. What is tki 
effect when the nasal passives are obstructed ? 808. How are the Toosl 
organs influenced ? What do they require t 
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609. ^^ A sedentary mode of life, the want of invigorating 
exercise, close and long-continued application of mind, and, 
perhaps, an impaired state of health, or a feeble constitution, 
prevent, in many instances, the free and forcible use of those 
muscles on which voice is dependent. Hence arises the 
necessity of students of elocution practising physical exercises 
adapted to promote general muscular vigor, as a means of 
attaining energy in speaking; the power of any class of 
muscles being dependent on the vigor of the whole sys- 
tem." 

610. ^^ Gymnastic and calisthenic exercises are invaluable 
aids to the culture and development of the voice, and should 
be sedulously practised when opportunity renders them acces- 
sible. But ei^n a slight degree of physical exercise, in any 
form adapted to the expansion of the chest and to the freedom 
and force of the circulation, will serve to impart energy and 
glow to the muscular apparatus of voice, and clearness to its 
sound." 

611. ^^ There is, therefore, a great advantage in alwa3rs 
practising some preliminary muscular actions, as an imme- 
diate prepcuration for vocal exercises. The art of cultivating 
the voice, however, has, in addition to the various forms of 
corporeal exercise, practised for the general purpose of pro 
moting health, its own specific prescription for securing the 
vigor of the vocal organs, and modes of exercise adapted to 
the training of each class of organs separately." 

612. The results of such practice are of indefinite extent. 
They are limited only by the energy and perseverance of the 
student, excepting perhaps in some instances of imperfect 
organization. A few weeks of diligent cultivation are usually 
sufficient to produce such an effect on the vocal organs, that 

/ 

609. Why are ttadents of elocution in general neeessitateA to praotise 
phytieal exeraise I 610. What are inraluable aids in the culture of the 
▼oiee ? 611. What it said of the art of cultiTating the voice? 612. Are 
the rteulta of aueh praetioea limited ? What exception ? 

*> 



peraons who commetiee practice mih a feeble and inefiectiva 
utterance, attain, in that short period, the fii. command of 
clear, forcible, and varied tone. 

613. Repetition is essential to distinct articuioHon of 
words. In teaching a child to articulate a letter or word, in 
the first instance, make an effort to induce a proper state of 
the vocal organs by which ^ particular sound is produced. 
Repeat the letter or word again and again, until all the parts 
of the vocal apparatus harmonise in their movements to pro- 
duce the given sound. This repetition is as necessaiy in 

'learning to read as in singing. 

Mservations. 1st. There is nothing gained by trying to 
teach a child to pronounce the letters of the alphabet, before 
the vocal organs are so developed that distinct utterance can 
be given to the proper sounds. 

2d. The drawling method of talking tp young children, as 
weU ad using words ^t are not found in any irritt^ language, 
(called child^s talk,) is decidedly wrong. A child will pro- 
nounce and understand the application of a correct wcnrd as 
quickly as an incorrect one. 

614. No part of the vocal organs is toantingj wOh those 
individuals that stammer^ or who have tm itnpedimeid in their 
speech. Some parts ma^ be more developed than oChers, bat 
they generally are but imperfectly under the control of the 
win, and assume an irregular and rapid movement, while other 
parts, the motions of which are essential, remain compara- 
tively inactive. This can be seen by comparing the move- 
mente 6f the lips, tongue, and larynx, while attempting to 
speak, in a person who stanimers, with the movements of the 
corresponding parts, while speaking, in an individual who has 
no such impedin)ent 

61S. Isrepotitioii esBMitial to distin«t artieulatkm ? Wluit metikod is 
itmge«t«d in teaefalng a child to crtlciilatd letten or #ordi ? Oiv» ebtor- 
ykt^n Ut. Obterratton SA. 014. Ait ill» vocal oi^ga&i wanting fa 
stammercn? Whsr th0 dcifeoC in thcxr ttrticiilMtioa of words ? 
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615. Surgical operations and medical treatment are not 
nighly advantageous in a majority of these cases. In the 
young and middle aged, this defect can be remedied by patient 
and judicious training. At first, only those letters and words 
should be spoken that can be articulated with distinctness. 
Let tliere be repetition, until the words can be spoken at any 
time with readiqess. Then take for a lesson other words, 
more difficult to articulate ; and pursue a similar process of 
training and repetition, until every part of the vocal organs 
can be called into a ready and harmonious action in giving 
utterance to any word in common use. 

616. The method of removing^ foreign bodies from the 
throat. It is not necessary to ascertain which passage tlie 
foreign Jbody is in, for the immediate treatment ought in either 
case to be the same. Some person should place one hand on 
the front of the chest of the sufferer, and, with the other, give 
two or three smart blows upon tlie back, allowing a few 
seconds to intervene between them. This treatment will gen- 
erally be successful, and cause the substance to be violently 
thrown from the throat. 

Observation, If the foreign body passes into the larynx, 
violent spasmodic coughing immediately succeeds, which con- 
tinues until it is removed ordife is extinct. Such cases de- 
mand the prompt opening of the trachea below the larynx by 
a skilful sui^eon. 

615. How can stammering be remedied ? 616. What ii the method o* 
femoYing foreign bodies £r3m the throat ? ^ 

24» 
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CHAPTER XXXI. 

THE SKIN. 

617. Thb skio is a membrane which envelops the muscles 
and other parts of the sjrstem. In youth, and in females par- 
ticularly, it is smooth, soft, and elastic. In middle age, and 
in males, it is firm and r^^ to the touch. In old agCi in 
persons who are emaciated, and about the flexions of the joints, 
it is thrown into folds. The interior of the body, like the 
exterior, is covered by a skin, which, from the constantly 
moistened state of its surface, is called the mucous mem- 
brane. At the various orifices of the body, the exterior akin 
is continuous with the internal. 



ANATOMY OF THE SKIN. 

618. The SKIN, to the naked eye, appears composed of one 
membrane. But examination has shown that it consists of 
two layers of membrane, namely, the Cvftude^ (scarf-skin,) 
and the CuUis Ve^ra^ (true skin.) These layers are widely 
different from each other in structure, and perform very dif- 
ferent ofiices in the animal economy. 

619. The ctrxiCLE (sometimes called the ep'i'dermfit) is 
the external layer of the skin. This membrane is thin and 

617. What is the skinT Mention its different appearances in its difier- 
cnt conditions in the human fhune. Is the interior of the body, as "well 
as the exterior, coyered by a skin ? What is the interior membrane caU«d ? 
Why has it received this name ? 61S— 036. Give iht anatomy of the «Am. 
618. What is said of the skin ? What is said relative to these layers 
of membrane? 619. Describe the outiclob What nams is sometiiaBS 
apiflied to the eatiole ? 
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■emUtransparent, and resembles a thin shaving of soft, cleat 
horn, and bears the same relation to other parts of the skin 
that the rough bark of a tree does to the liber, or living bark. 
The cuticle has no perceptible nerves or blood-vessels ; con^ 
sequently, if it is cut or abraded, no pain will be felt, and no 
fluid will ooze from it 

Experiment. Pass a pin through the porti<m of the cuti- 
cle that skirts the nails, or remove a thin shaving from the 
palm of the hand, and no painful sensation will be expe- 
rienced unless the pin or knife penetrates deeper than the 
cuticle. 

620. This membrane varies in thickness on different parts 
of the body, — from the thin, delicate skin upon the internal 
flexions of the joints, to the thickened covering of the soles 
of the feet The greater thickness of the cuticle of the 
palms of the hands and soles of the feet, is manifestly the 
intentional work of the Creator ; for it is perceptible in 
infants, even at birth, before exercise can have had any influ- 
ence. 

621. The CUTIS vera (sometimes called the ca^ruan) is 
composed of minute fibres, which are collected into small 
bundles ot strands. These are interwoven with each other 
so as to constitute a firm, strong, and flexible web. In the 
superficial part of the true skin, the web is so close as to have 
the appearance of felt-cloth; but more deeply, the pores 
become progressively larger, and, upon the lower surface, 
have a diameter of about a line, or one twelfth of an inch. 
This gives the under surface the appearance of a coarse web. 
The strands of the under surface of the true skin are con- 
nected with the fibrous web, in which the sub-cutaneous fiit 
of the body is deposited; while the upper surface gives 

OiY« the exiMrmMBt. 620. What ii taid of thethioknen of the eutiele 
Ib diUmnt pMtt of the body ? 821. Desoribo tiie oatit wm. By what 
nana k it tonotlmaa oallad ? What is the appeanaoe of Ihs vppn ma^ 
fcM of the eotifl Twa 9 Of the under aiiriiMa) 
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■upport to the sensitiTe, or papillary layer, which is bedded 
upon ifc 

Obiereation. When the akina of animals are inuneraed in 
KstroDg solution of oak or hemlock bark, a chemical unioD 
takes place between the gelatin, of which the true skio is 
meetly composed, and the tannin of the bark. By this proceta 
leather is formed, and its peculiar markings are owing to the 
papillary layer. 

Fig. 111. 




».«.Th. 



An trial m 
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623. The sensitive layer of the skin is thin, soft, uneven, 
{Hnkiah in hue, and composed of blood-vessels, which confer 
its various tints of red ; and of nerves, which give it the facul- 
ty of sensation. The unevenness of this layer is produced 
by small, elongated, conical prominences, called Pa-pilUx. 

623. Each papilla is composed of a minute artery, vein, 
knd nerve. Some of the prominences are arranged in coDceo- 

How ii Iwther formsd? 621 What £■ tha appnnuuM of tha lanaitiva 
imjai Vlut ouiH* tlia nnaTOUMU of thi* U^eri ExpUin ig. IIL 
flSS. DtMiiba tlM papilla. 
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trie ovals, as may be Been on the ends of the fingers ; others 
are more or less parallel, and pursue a serpentine course ; 
some suddenly diverge, and again reunite, as may be seen in 
the palm of the hand. Papillae are found in every part of the 
skin. Consequently, their number is very great. 

634. The cutis vera contains not only Arteries, Veins, and 
Nerves but Lymphatia, OH-GUmda and Tuies, and Per^i- 
ratory Glandi and Tuies. 

Fig. 112. 




635. The ARTERIES and veins of the skin are very numer- 
ous. The larger branches of the arteries pass through the 
open meshes of the true skin, and are subdivided into a 
myriad of minute capillary vessels, which form a beautiful 
net-work on the upper surface of the true skin. This vascu- 
lar net sends a branch to each of the papillie, which opens 
bto and terminates in a minute vein. The capillary veins are 



ANATOMY, PHYSIOLOGY, AND HYOIBNE. 

as numerous as the arteries which they accompany. They 
unite and form' larger trunks, as small springs fromtiiehQl* 
fide coalesce to form rivulets. 

626. The nerves that are spread over every part of tbe 
sensitive layer of the true skin, pft>ceed from the spinal cod 
As a proof of the great numher of nervous filaments in the 
akin, no part of this tissue can be punctured with a fine 
needle without transfixing a nerve, and inducing pain. In 
some parts of the system, however, the nerves are more 
abundant than in others ; where the sense of feeling is most 
acute, we find the greatest number of nerves, and those of the 
largest size. Those parts that are most exposed to injury aie 
most sensitive. 

Examples. 1st. The conjunctiva, or skin of the eye, is 
pained by the presence of a particle of dust, because it 
would render vision imperfect 

2d. The lungs, also, would be injured by the smallest par- 
ticle of matter ; they are therefore protected by the exquisite 
sensitiveness of the lining membrane of the trachea, so that 
a particle of food or dust is ejected by a convubive cough 
before it reaches the lungs. 

627. The nerves are more numerous in the upper than 
lower extremities; in greater numbers upon the palm than 
the back of the hand. They are, likewise, more abundaat 
and larger at the extremities of the fingers, and in the lips, 
than in any other part of the skin. 

ObMcrvation. The proboscis of the elephant, the extremities 
of the tails of certain species ofHnonkeys, and ihe tentacula 
of some kinds of fish, receive a mote abundant supply of sen- 
sitive nerves than other parts of their systems. 

626. Where do the nerves of the skin proceed from ? Are they numer- 
one in this membrane ? How is it prored ? What is said of those paiti 
most exposed to injury ? Oiye example 1st. Example 2d. 627. HentioB 
the difference in the distribution of the nwrres in raxious parts of tbi 
body. Is this differenee bund in the lower order of animals ? 
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628. In thA BrnoU pspiUs, the nerve fomu a sin^e loop, 
while io papills of larger size, and endowed with a |>ow«r 
of more exalted sensation, the nerve is bent several tiin«s 
upon itself previous to completing the loop. These little 
loops spring flora a net-work of nerves, imbedded in the 
upper porous layer of the true skin, at the base of the pril- 
ls. This net-work of nerves receives its influence throu^ 
nerves which take theii winding course tlirough the fat 6i»- 
tended openings of the deeper Jayers of the true skin. 

Fig. 113. 




1, 1, The cglici*. 9, It, TbI colnrtd li/Bt oT Ula eotlclc. 3, 3, T 

, Tbo ttoa akin. 0, (, fl, Ttans nsmi thu dlvld* to tana (Iw ■< 
7, T, T, Tba fliROHl bilirMD tlit inplUii. 8, 9, 8, Tbna-fBpil 



689. The LYMPHATICS are found in great numbers in the 
true skin, and they are so minute that they cannot be seen with 
the naked eye ; but when these hair-like vessels are injected 
with quicksilver, (a work of great difficulty,) the surface injected 

S2S. How ui th* ntriM of tha amiU papille uTaDgcd? Hon in tha 
UrgapipUIa? Wlut doM flg. IIS repTnant ? flSS. What ii Hid ot ttia 
cvtantoat Irmptuitla* i How i> thaii oxittanoa prorad t 
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reoemblea a ibeet of silver. In this way their eiisteDce can 
be imperfectly demonstrated. They are a part of the vaaca- 
lar net>wark situated upon the upper surface of the true ildn. 
Each papilla is supplied with a lymphatic filament, the month 
of which opens beneath, and lies in contact with the under 
Burfkce of the cuticle. This net-work of vessels communi- 
cateB through the open meshes of the true skin with larger 
lympliaiic trunks, that open into the venous svstem. 



Fig. 11*. 
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630. The oil-glands are small bodies imbedded in the 
true skin. They connect with the surface of the skin by small 
tubes, which traverse the cuticle. In some parts, these glands 
are wanting ; in others, where their office ia most needful, 
dniy are abundant, aa on the face and nose, the head, the 
ears, &c. In some parts, these tubes are spiral ; in others, 
stmighL These glands offer every shade of complexity, from 
the simple, straight tube, to a tube divided into numberlen 



Of what are they ■ part i S30. Dnciibc the oil-glaudi. With what ^ 
tL*j eanneet ? Do th<j cikt in cTcrr put of the bod; } Of what fbiB 
■nthaii taWI 
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mmifications, and oonatitutiDg a little rounded tree-like nrnrn^ 
about the size of a millet seed. -, 

631. In a few situations, these small glands are worthy oS 
particular notice, as in the eyelids, where they possess great 
elegance of distribution and form, and open by minute porea 
along the lids ; in the ear^passages, where they produce that 
amber-colored substance, known as the ce^rvffnen^ (wax of the 
ears,) and in the scalp, where they resemble small clusters of 
grapes, and open in pairs into the sheath of Jhe hair, supply* 
ing it with a pomatum of Nature^s own preparing. The oil* 
tubes are sometimes called the ie^ha'ceout fol'li-cUa. 




Dg. lis. 1, Ab on-tnba a&d gland fnm Um tealpi A, Tbe gluid. B, Tte ate 
lightly twtoud. 

ft As oO-tute and gtand fkom die ikin of Um BOM. The ghnd ( A) li donhto, tad 
eommunleatM witli tbe main tabe (B) bjr meane of two enaller tubet. 

3. Another dUatae and gland from the noee. A, ThegUmd. B, Tbm ttW fflM 
wkb thn pecnilar aaiflHacnte oT the oily ■abalaaoe& Their headi an d ht c l e* 
inward. 

4. A email hair from the lealp, with iti oll-glande. The glands (A) fbrm ndniCer 
around the ihaft of the hair-tube, (C.) Theee duete open Into the theath of thn 
hair, (B.) All the flguree, ftom 1 to 4, are magnified thirty-eight diamelem 



63L What U nid of fhcM tabea in tht «jeKdi ? In tb* eti? In Hie 
■M^? What •!• thtN flaads ■ontCimM «aUa4 ? 

95 
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Among the inbubitanli of cities, and espe- 
cially in persons who have a torpid state <^ the skin, the coo- 
ients of atie bil-tubes become too dense and dry to escape in 
the usual manner. Thus it collects, distends the tubCt and 
remains until removed by art When this impacted matter 
reaches the surihc^, dust a<id smdce mijc with it, then it it 
recogniseed by smidl, round, dark qpols. Tliese are seenoo 
the forehead, nose, and other parts of the face. When this 
thatter is pressed oiit, the tube gives it a cylindrical form. 
Which, together with its size and black extremity, is pc^ulariy 
called a "worm." 

632. The febsfisatobt apfakatus consists of minute 
cylindrical tubes, which pass inward through the cuticle^ and 
terminate in the deeper meshes of the cutis vera. In their 
course, each little tube forms a beautiful spiral coil ; and, on 
arriving at its destination, coils upon itself in such a way 
as to constitute an oval-shaped, or globular ball, called the 
perspiratory gland. 

693. The opening of the perspiratory tube on th^ surface 
of the cuticle, namely, *^ the pores,'^ is also deserving of atten- 
tion. In consequence of its extremity being a section of a 
spimlly-twisted tube, the aperture is oblique in direction, and 
possesses all the advantages of a valvular opening, preventing 
the ingress of foreign injurious substances to the interior of the 
tube and gland. 

. 634»^ ^^ To arrive at something like an estimate of the value 
of the perspiratory system, in relation to the rest of the organ- 
ism, I counted the perspiratory pores on the palm of the hand. 
And found 3528 in a square inch. Now each of these pores 

being the aperture of a little tube about a quarter of an inch 

— ■ ..■■,. , ..... 

• Wliat is Mid of the retention of the unetuouB matter in the oil-tob«s f 
6S2. Of what doea the petapiratory apparatus consist? 638. What is 
liewiHtr Jn the opening of the perspiratory tubes on the surfkce of the eati- 
ele? BSk Qow many, perspiratory pores did Br. Wilson count npon a 
sqnaralneh of skin on the palm of the hand ? 
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long, it follows, that in a square inch of skin on the palm 
of the hand there exists a length of tube equal to 882 inches, 
or 73j- feet Surely such an amount of drainage as seventy- 
three feet in every square inch of skin — assuming this to be 
the average for the whole body — is something wonderful; 
and the thought naturally intrudes itself, What if this drainage 
be obstructed ? 

635. ^^ Could we need a stronger argument for enforcing 
the necessity of attention to the skin ? On the pulps of the 
fingers, where the ridges of the sensitive layer of the true 
skin are somewhat finer than in the palm of the hand, the 
number of pores on a square inch a little exceeded that of the 
palm ; and on the heels, where the lidges are coarser, the 
number of pores on the square inch was 2268, and the 
length of the tube 567 inches, 47^ feet ' 

636. ^* To obtain an estimate of the length of tube of the 
perspiratory system of the whole surface of the body, I think 
that 2800 might be taken as a fair average of the number of 
pores in the square inch ; and consequently, 700, the number 
of inches in length. iVbtf, the number of square inches of 
9wrface in a man of ordinary height and hulk is 2500 ; the 
number of pores^ therefore^ 7,000,000 ; and the number of 
inches of perspiratory tube is 1,750,000 ; that t5, l^fiSSfeet^ 
or 48,611 yardSy or nearly twenty-eight miles .'" — Wilson. 

Oire other computations in this paragraph. 635. What is said of the 
namber of these pores on the pulp of the fingers ? On the heels ? 
636. What is an average numbei of pores and length of tube of the whole 
surface of the body ? Give the summary of the number of pores, ani nun* 
ber of inehee of perspiratazy tube. 
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CHAPTER XXXII. 

PHYSIOLOGY OF THE SKIN. 

637. The akin invests the whole of the external surface of 
the body, following all its prominences and curves, and gives 
protection to all the organs it encloses, while each of its sev 
eral parts has a distinct use. 

638. The cuticle is insensible, and serves as a sheath of 
protection to the highly sensitive skin (cutis vera) situated 
beneath, it. The latter feels ; but the former blunts the im? 
pression which occasions feeling. In some situations, tho 
cuticle is so dense and thick, as wholly to exclude . ordinary 
impressions. Of this we see an example • in the ends of the 
fingers, where the hard and dense nail is the cuticle modified 
for the purpose referred to. VVero the nervous tissue of thft 
true skin not thus protected, every sensation would be so acute 
as to be unpleasant, and contact with external bodies would 
cause pain. 

639. The cuticle, also, prevents disease, by impeding the 
evaporation of the fluids of the true skin, and the absorption of 
the poisonous vapors, which necessarily attend various employ* 
ments. It, however, affords protection to the system only 
whan unbroken, and then, to the greatest degree, when 
covered with a proper amount of oily secretion from die oil* 
glands. 

640. The cuticle is, originally, a transparent fluid, exuded 

037—656. Give the physiology of the skin. 637. What U said of the 
■kin? 638. Give a function of the cuticle. Does it vary in thickness on 
different parts of the body ? Give examples. 639. Mentioa another xum 
of the oatide. 640«- What is the eutlde originally ? 
26 • 
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by the bkx>d-Yes9el8, and distributed as a thin layer on the amp- 
hee of the true skin. While successive layers are formed oo 
the exterior of the true skin, the external cuticular layers are 
eonyerted into dry, flattened scales, by the evaporatioa of their 
fluid contents. The thickness of the cuticle is formed mainly 
from these scales. 

641. The cuticle is, dierefore, undergoing a constant pro- 
cess of formation and growth at its under part, to compensate 
§x the wear that is taking place continually on its surface. A 
proper thiekness of the cuticle is in this manner presenred ; 
the fiunilty of sensaticm and that of touch are properly regu- 
lated ; the places of the little scales, which are continually 
ftlling off under the united influence of friction and ablu- 
tion, are supplied ; and an action necessaiy, not merely to 
the health of the skin, but to that of the entire body, is 
established. 

&4SI. Whenever the cuticle is exposed to moderate and 
repeated friction, it becomes thicker and tougher, as may be 
•een in the cuticle of the lady^s finger that plies the needle 
and in the hard or callous appearance of the hands of fanners 
masons, and other mechanics. Thb enables them to hfluidle 
tiie utensils and materiab used in their vocations without pain 
or inconvenience. 

0h$ervaHan8, IsL When the joints of the feet are mib- 
jected to modemte and continued pressure or friction, fre« 
quently one or more of the papillie enlarge. This is 
accompanied with a thickening of the layers of the cuticle^ 
which is termed a ^ callosity,'* or ^^ com.*' These thickened 
layers of the cuticle are broad at the top and narrow at the 
bottom, and the enlarged mass is conical, with the p<Hnt 

How it th« thickness of the cuticle mainly fonned ? 641. Describe the 
ehaages of this membrane. Show the necessity of this constant growth. 
012. How does moderate and repeated friction a^ct the cuticle ? OWe 
•Btrnples. What la the benefit derived from haTing the cuticle tlras 
elMoiged? What U the result if the Jointo of the feet aie subjected te 
SMderate and eontinned pressure? What is the finrn of a " eon " ? 
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um«rmo0t When presseckupon hy a tight shoe, these feiiflitiTo 
papillsB cause pain. 

2d. To remove these painful excrescences, take a thick 
piece of soft leather, somewhat lai^er than the com ; in the 
centre punch a hole of the size of the summit of the com, 
spread the leather with adhesive plaster, and apply it around 
the com. The hole in the leather may be filled with a paste 
made of soda and soap, on going to bed. In the moming,^ 
remove it, and wash with warm water. Repeat this for 
several successive'nights, and the corn will be removed. The 
only precaution is, not to repeat the application so as to 
cause pain. 

,643. Let a person unaccustomed to manual labor, trundle 
the hand-cart, or row a boat, for several successive hours, and 
the cuticle upon the palms of the hands, instead of becom- 
ing thicker by use, is frequently separated from the subjacent 
tissues, by an efiusion of serum, (water,) thrown out by the 
vessels of the trae skin. Had the friction been moderate, 
and applied at regular intervals, instead of blisters bein|^ 
formed upon the inside of the hands, material would have 
been thrown out to form new layers upon thjsi lower a^rface. 
of the cuticle. 

644. The cuticle is interesting to us in another point of 
view, as being the seat of the color of the skin. The difier- 
ence of color between the blonde and the brunette, the Euro* 
pean and the African, ties in the cuticle ;-^^ the deeper, and 
softer, and newly-formed layers of that structure. In the 
whitest skin, the cells of the cuticle always contain more or 
less of a peculiar pigmei^t, incorporated with the elementacy 
granules which enter into their composition. In the white 

How eui they be remoTed ? What preeantion b given ? 643. Bsplaia 
why thote penont unaeciutoined to labor, bliater their handi in rowing a 
boat or performing ordinary manual employment for tereral enooeMiT* 
honn. 044. In what other point of Tiewia the eutaole IntcieatiBg? la 
what part of it do we find the eolonng matter ? 
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lacea^ the pigmentary tmt b extremely slight,^ and less ia 
winter than in the summer season. In the darker races, on 
the contrary, it is deep and strongly marked. 

645. The various tints of color exhibited by mankind, are, 
therefore, referable to the amount of coloring principle con- 
tained within the elementary granules of the cuticle, and 
their consequent depth of hue. In the negro, the granules 
are more or less black ; in the European of the south, they 
BIB amber-colored ; and in the inhabitants of the north, they 
are pale and almost colorless. 

646. Color of the skin has relation to energy in its action ; 
thus, in the equatorial region, where light and heat are most 
powerful, the skin is stimulated by these agents to vigorous 
action, and color is rery deep ; while in the temperate regions, 
where light and heat are not so intense, the lungs, liver, and 
kidneys relieve the skin of part of its . duties. The colored 
layer of the cuticle has been called the re'te mu-co'sum^ 
(mucous coat of the skin,) and described as a distinct layer 
1^ many physiologists. 

Observation. ^^ The various coloring of the inner layer of 
tile cuticle gives to some animab their varied hues ; the ser- 
pent, the fVog, the lizard, and some fishes have a splendor of 
hue almost equal to polished metal. The gold-fish and the 
dolphin owe their difference of color and the brilliancy of 
their hues to the color of this layer of the skin.^^ 

647. The nervies of the skin are the organs of the sense 
of touch and feeling. Through them we receive many im* 
piessioBB that enhance our pleasures, as the grateful sensa- 
tions imparted by the cooling breeze in a warm day. In 



In what season of the year is the coloring matter less in the white nee ? 
646. To what is the color of the skin referable ? 646. Why have the races 
of the torrid zone darker complexions than those of the temperate or frigid 
sones ? What is this colored layer called by many physiolog^ts ? To 
what is the different hues in animals owing ? 647. Of what use ax« the 
ofth«skin? 
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oonsequenee of their aenritiveiieM, we lo^e indrndjoaUj pio* 
tected, by being admonished of the piozimity of deetruedTB 
agents. 

Illustration. A man who had been afflicted some 3rean 
with a severe disease of a pcnrtion of the biaiii and spinal 
cord, was deprived <^ feeling in the lower extiemities. He 
was directed by his attending phymcian to use a warm foot- 
bath. Intending to follow the directions given him, he' 
immersed his feet in boiling water, which he supposed of a 
proper temperature. While his feet were immersed in the 
water, he experienced no sensation of an ui^leaaant nature. 
On withdrawing them, he was astonished to find the cuticle 
separated from the other tissues, by the effusion of serufli, 
and thus producing a blister over the whcrfe sur&ce. 

648. Portions of the skin would suffer every day, were it 
not for the sentinel-like care exercised by the nerves, by 
which all impressions are transmitted to the brain. As tin 
skin is continually exposed to the influence d destructive 
agents, it is important that the nerves, provided for its pro- 
tection, should be kept in a healthy state. 

649. A large proportion of the waste of the body passes 
through the outlets of the skin ; some portions in tlie form 
of oil, others in the form of water and carbonic acid. 

» 650. The oil-glands secrete an oil, partly free and difiused, 
and partly mixed with albumen. When the cells are fully 
formed, that is, fully distended, they yield their contents, 
and the fluid matter they contain is set free, and passes along 
the tubes to the surface ; this fluid matter constitutes the culy 
element of the economy of the skin. 

651. The uses of the unctuous product of tiie oil-glands 
are twofold: 1st The protectiim ; 3d. l^e tenoval of waste 



OlTt tha iUostimtion. 648. Why is it neoessaiy that the eataneoM : 
be kepyn a healthy state ? (MO. Through what memhraiie does a lug* 
proportion of the waste material of the sjretem pass \ 6fQt What Is the 
Auetion of the oil-glands) ttL What aie the wee of the aOj 
of these glands ? 
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matter from the system. In the exeicise of these offices the 
^ oQy substance is diffused over those parts o^ the skin which 
are naturally exposed to vicissitudes of temperature and 
moisture, — as the nose, face, and head ; — to the injurious 
attrition of contiguous surfaces, — as the flexures of joints ; — 
or the ccmtact of acrid fluids, — as in the excoriations to which 
infants are liable. 

652. The oil of the unctuous substance is the principal 
agent in effecting* these purposes : 1st It prevents the evap- 
oration or congelation of the water of the cuticle, which 
would cause it to become parched and peel off, thus leaving 
the sensitive skin exposed. 2d. It affords a soft medium to 
tiie contact of moving substances. 3d. It repels moisture and 
fluids. 4th. The action of these glands removes the waste 
atoms and purifies the blood. 

653. In considering the purpose of the oily matter of the 
skin, there are two situations in which it deserves especial 
remark. 1st Along the edges of the eyelids, where it is 
poured out in considerable quantity. Here, it is the means 
of confining the tears and moisture of the eyes within the 
lids, defending the skin from the irritation of that fluid, and 
preventing the adhesion of the lids, which is liable to occur 
upon slight inflammation. 2d. In the ears, where the unctuous 
wax not only preserves the membrane of the drum and the 
passage of tlie ear moist, but also, by its bitterness, prevents 

,the intrusion of 'small insects. 

654. The use of the perspiratory glands is to separate from 
the blood that portion of the waste matter which is carried 
off through the skin in the form of vapor. Sa^ctorius, a 
celebrated medical writer, daily, for thirty years, weighed 

652, What prevents the evaporation of the water of the cuticle ? Give 
ito 2d hm. Its 3d. Its 4th. 653. What is said in reference to the dis- 
tribution of the oily matter along the edges of the eyelids ? In tke can ? 
664. Of what use axe the perspiratory glands ? How long did Sanetoiitti 
^^7 weigh his fbod» to ascertain the amount of saeietion tibat patfsd 
through the ^in } 
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himself, his food, and excretions. He estimated dmt fi&t of 
every tight pounds of food and drink passed from the system 
through the many outlets upon the skin. Many place the 
estimate much lower. All physiologists agree that from 
twenty to forty ounces of matter pass off from the skin of an 
adult every twenty-four hours. 

655. The average amount of perspiration is about thirty 
ounces ; and it passes off in such minute portions, and mixes 
so rapidly with the surrounding air, that it is not perceived. 

' For this reason, it is ca)led insensihle perspiration. When 

tliis excretion is increased, it forms into drops, and is called 
'' sensible perspiration. The following experiments prove tlie 

^ existence of this excretion from the skin. 

^ Experiments. 1st. Take a cold bell-glass, or any glass 

' vessel large enough to admit the hand, and introduce it per- 

fectly dry ; at the same time close the mouth by winding a 
'- napkin about the wrist; in a short time, the insensible per- 

' spiration from the hand, will be seen deposited on the inside 

^ of the glass. At first, the deposit is in the form of mist ; but, 

'' if the experiment be continued a sufficient time, it will collect 

^ in drops. 

^ 2d. Hold the apparently dry hand near a looking-glass, and 

t- the invisible vapor will soon be condensed, and cover the glass 

^ with a slight dew. 

656. It is important that this excretion be maintained with 
^ steadiness and regularity. When the action of the perspira- 
tory glands is suppressed, all the vessels of the differen 

t- organs will suffer materially, and become diseased, by the 

i redundant waste matter that should be carried from the system* 

'^ If a person is vigorous, the action of the organs, whose 



What were his conclusions ? 655. What is the aTerage amount of per 
spiration ererj twenty-four hours? What is insensible persphration ? 
' What is sensible perspiration ? How can the existence of the excretion of 

^ the skin be shown ? Oire the 2d experiment. 666. Why is it imporUnt 

* that these excretions be maintained refpilarly ? 
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the ozit of wwie natter, will be iBcresaed, and thus leliers 
Ae dbeoset! atale of the body. But the over-taxing ot theae 
orgtuui,to relieve the Hyatem, of^a produces a diseaied »ctioa 
in themaelve*. 

Kg. IIT. 
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CMIa tlM with ftL ID, 10,10, TbeadliBH te]r«r,«ltliuuMnMaftinidcKib II, 
U,ll.Cdh^U»aribg.adiiD*aUaBa. IS, Two haln. 13, ApanpiMoij itanJ, 
, wia R* aplial dnet. 14, AaotlMr pgnplnloiT fiu^, wltb a dncl leaa ipbaL U, U, 
OO^IuAa wUh Autta (^aalai Ibu tlw ibeatli of itaa liafe, (IS.) 
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• CHAPTER XXXIII, 

HYGIENE OF THE SKIN. 

657. Tbb sensibility of the skin, and the ftctivity of tin 
oil and perapiratory glands, are modified by the condition 
of the cuticle, the temperature of the skin and body, the 
purity and warmth of the air, and the character of tiie light 
to which the body b exposed. Thus, to maintain a healthy 
action of every part of this membrane, attention should be 
given to Clothings Bathings L 'ght^ and Air. 

658. Clotbino, in itself, does not bestow heat, but is 
chiefly useful in preventing the escape of heat from the body, 
and in defending it from the temperature of the atmosphere. 
In selecting and applying clothing to our persons, die follow- 
ing suggestions should be observed. 

659. The nuUerial for doiMng shtmld he a had eandudor 
of heat ; that is, it shoirid have litde tendency to conduct or 
remove heat from the body. This depends mainly on the 
property pos sessed by the material in retaining atmospherie 
air in its meshes. 

660. JTie maierial far doikimg ekoM not peeseee the 
property of mbeor^ng and retmidng moiettire. Dampness, 
or moisture, renders apparel a good ccHiductor of heat; beside, 
if the pers|Mred fluid, and the saline material it holds in solu- 
tion, are readily absorbed by the dothkig, fhey become 

897—710. Oiv§ ih$ kygieniB t>f Ifo tikin, 057. What idtueneet modify 
th* MtkMi of ths oH and pw p kmtoi^ fUadt? To what wmmX atten- 
tioB bo glvaa to maintalii ft hoiUtby ftettonof tlw sUn? eSS. Wkat to 
oftid In rt0nd to <ho dotliing ? SOS. M ontloii a property that the matorial 
fnr elotUag thonld poMon. 000. What property ki the trieoiioa of ctolh^ 
faigehottldiroavoMI Why? 
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sources of irritation to the skin with which the apparel comes 
in contact. 

661. Furs contain a greater amount of air in their meshes, 
than any other article, and they absorb no moistyre ; conse- 
quently, as an article of dress, they are best adapted to those 
who are exposed to great vicissitudes of heat and cold. 

662. Woollen cloth retains more air in its meshes than 
any other article except furs and eider down, and it absorbs 
but very little moisture. These properties, together with its 
comparative cheapness, render it a good article of apparel for 
all classes of persons. The only objection to its general use 
is, the disturbance of the electricity of the system, and the 
irritation to delicate skins from the roughness of its fibres. 

Observation. Flannels are not only beneficial, duiing the 
.cold season, in preventing colds and rheumatism, but they are 
.of great utility in the warm season, in shielding the system 
.from the chills at evening, that induce disease of the alimen- 
tary canal. Their general use among children and delicate 
females, would be a preventive of the "season complaints'^ 
prevalent in the months of August and September. 

663. Cotton contains less air in its meshes than woollen, 
but much more than linen. In texture, it is smoother than 
wool, and less liable to irritate the skin. This fabric absorbs 
moisture in a small degree. In all respects, it is well adapted 
for garments worn next the skin. When woollen fiannels 
irritate the skin, they may be lined withxotton. 

664. Silk is not as good a conductor of heat as cotton, oor 
does it absorb moisture to any considerable degree ; its texture 
is smooth, and does not irritate the skin; consequently, when 
the garment of this fabric has sufficient body or thickness, it 

091. Give the propertijes of fur. As lui article of dress* to irhom are tiiej 
best adapted ? 6^2. GWe the properties of woollen cloth. Is this a good 
article for clothing? What objection? What are the advantagea of 
wearing flannels ? $63. What are tim qaalitles of cotton as aa wtidftof 
dress ? 664. Of silk ? 
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H a good article for clothing. The greatest oljeetion to ks 
use, is tlie disturbance of the electricity of the system, and 
its high price. 

665. Linen is not only a good conductor of heat, and 
consequently a poor article of apparel, but it likewise absorbs 
the fluids carried from the system by the agency of the» oil 
and perspiratory glands. When garments are made of this 
material, the body is not surrounded by a layer of air, but by 
one of moisture. This still further increases its power to 
conduct heat from the system, rendering it a very objectiona- 
ble article of apparel, even in warm weather and in hot 
climates, where the dress is usually thin. 

666. Clothing differs in its power of radiating heal. 
This is influenced by t|^e color ; those articles that radiate 
heat freely also absorb it readily. A black surface is a good 
radiator, while a white surface is not, because it reflects the 
calorific rays. It is obvious that those colors which render 
the transmission of external heat difficult, mpst impede the 
transmission of caloric from the body. Thus it is manifest, 
that light-colored apparel is best adapted for every season and 
every climate. 

Observation, Coach-drivers are practically aware, that in 
cold weather, light-colored over-coats are warmest, except 
when they are exposed to the direct rays of the sun, or when 
seated before a warm fire. On the other hand, when the 
temperature is elevated, light-colored apparel is coolest, be- 
cause the sun*s rays are then reflected. 

667. The clothing should be of a^ porous character. The 
skin is not only an important agent in separating from the 
blood those impurities that otherwise would oppress the system 
and occasion death, but it exercises great influence upon the 
system, by receiving oxygen through its tissues, and giving 

S65. What is Mid of linen a« an article of apparel ? 666. Why is light- 
colored apparel best adapted for every seaaon ? What is saidjof the ap- 
parel of ooaoh-drivecs ? 667. Why should we wear ponva do^bin^? 
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back caibonie acid in return. Coosequendy, the appsnl 
■hould be mnde of a mafterial'that wili pennit free tmne- 
piiadon from the skin, and likewise convey the excreted fluidi 
from the sur&ce. 

668. The necessity for this is illustrated in wearing India 
rubber over-shoes. If they are worn over boots ten or twelve 
hours, not . only the hose, but die boots will be nuHSt liXNn 
retained perspiration, and the residual matter left in ocmtact 
with the skin may be reconveyed into the system by absrap* 
tion, causing headache and other diseases. Gotten and wool- 
len fiibrics are not only bad conductors of heat, bat are also 
porous ; for these reasons, they are well adapted to transmit 
the excretions of the skin. 

669. The clothing 8hatdd he twf only foreiUM^ hA filed 
loosdy. The garments should retain a layer of air between 
them and the body. Every one is practically aware that a 
loose dress is much warmer than one which fits closely ; that a 
loose glove is .warmer than a tight one ; and that a loose boot 
or shoe affords greater warmth than one of smaller dimen- 
sions. The explanation is obvious ; the loose dress encloses 
a thin layer of air, which the tight dress is incapable of 
dcnng; and what is required, is, that the dress should be 
closed at the upper part, to prevent the dispersion of the 
warm air, by the ventibiting cunent which would be estah- 
lished from below. 

Oh»ervatum» As the purpose of additional garments is to 
maintain a series of strata of warm air within our clothing, we 
diould, in going firom a warm room into the cold air, put on 
our defbnsKve coverings some litde time previous, in order 
lint the layers of air which we carry wkh us may be euffi- 
cientfy warmed by the heat of the room, and not borrowed 

fiom the body on exposure to the cold. 

^■^■^■^^'■'■^^■^■■^^■^^"^^^"^^^"^"^"""""""■^^■^"•""^^^"^""^""^^"^^'^^•■"^^••■^■■•■■•""^^^■^^^■^•"^ 

068. How is the neoesiltjr of porous clothfng innotntod ? 009. Why 
•hoold we wev loose gmnneiits ? Whet ii tlie vse of additioiua germenti 
«^kitt goiaeaiofliAwwB to a eold «ir^ 1¥hen italM tkey be put sa? 
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670. The clothing sJundd he suited to the temperature of the 
aimosjjhere and the condition of the individual,. The invari- 
able rule should be, to wear enough to maintain a^ equal and 
healthy action of the skin. Care should be taken, however, 
that the action of the cutaneous vessels is not inordinately 
increased, as this would debilitate, not only the skin, but the 
internal organs of the system, as the stomach and lungs. 

671. No rule as to the quantity of clothing can be given, 
as the demand will vary with different individuals. The fol- 
lowing are among the most prominent causes of this variation : 
Those persons who have large, active brains, full chests, well 
developed lungs, breatlie an adequate amount of pure air, and 
take sufficient food to supply the wants of the system, require 
less clothing than those of an opposite character, because 
more heat is generated in the system. 

672. The child and the aged person require more clothing 
than the vigorous adult. ^^ Should we judge from observation, 
the inference would be, that children require less clotlung 
than adults. This is an error, for the temperature in infancy 
is not only lower than in manhood, but the power of creating 
heat is feebler. The same remarks are applicable to tliose 
persons who have outlived the energies of adult life." 

Observation, The system of " hardening " children, by an 
inadequate supply of clothing, and keeping them uncomfort- 
ably cold throughout the whole day, is inhuman, as well as 
unprofitable. It operates upon the child somewhat like the 
long-continued chill upon a certain portion of the farmer^s 
herd, that are kept shivering under the thatched shed, retard- 
ing the growth of their systems, which require more food to 
satisfy the keen cravings of hunger than when they are com- 

.»^— ^— — ^■^— — — i— ■ ■■!■ ■! II... 

970. What slumld be the inTariable rule in reference to the amount o' 
clothing that should be worn? What precaution should be observed? 
671. What .are some of the causes of the Tariation of the demand for 
clothing ? 672. Why do the child and aged person require more clothing 
than the vigoronf adult? What is said of the system of hardening 
ehildrvn? 

96* 
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fbrtaUy sheltered. To make the boy robust and active, he 
must have nutritious food at stated hours, and free exercise in 
the open air, and his system must be guarded from chills by a 
due amount of appareU 

078. More clothing is needed when a vital organ is 
eased. It may be observed tliat in consumption, 
and even in headache, the skin is pale and the extremities 
cold, because less heat is genemted. Thus persons sSeded 
with these complaints, when expoised to cold air, need more 
clothing than those individuals whose organs are not diseased, 
and the functions of which are propeiiy performed. * 

€74. More clothing is required in tlie evening, than 
daring the day. In the evening we have less vital energy, 
and therefore less heat is generated in the system, than in the 
early part of the day; beside, tlie atmosphere is damp, the 
skin has become moist from free perspimtion, and heat, in 
consequence, is mpidly removed from the system. For tiiis 
reason, when returning from crowded assemUies, we should 
be provided with an extra garment 

Observations, 1st If there is a chill upon the ^3rstem after 
having arrived home, warmth should be restored as speedily 
as possible. This can be done by friction with warm flannels, 
and by using the warm or vapor bath. By this procedure, 
the pernicious effects of the chill will be prevented before any 
disease is fixed upon the system. Is it not the duty of the 
parent and the guardian to learn these facts, and to see that 
they are not only learned, but reduced to practice ? 

2d. The farmer and industrious mechanic would be freed 
from many a rheumatic pain, if, while resting from their 
labors at evening, or taking the ordinary meal after hard toil, 
they would put on an extra garment The coat might not 

673. Vfhj do dyspeptic and consumptiTe penoni require DMNre dothiag 
than those who have healthy vital organs ? 674. Why do we need more 
elotbiag in the evening than during the day } How can the peraieiovi 
eHeoti of a chill be prevented ? Give the 2d observation. 
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feel 00 agreeable for the first few inmuteS) bit k would 
ultiiiiatQly conduce to health and longevity. 

675. The person of active habits requiree less clothing thans 
one of sedentary employments. Exercise increases the circu- 
lation of the blood, which is always attended by the disen- 
gagement of a greater quantity of heat; consequently, an 
increase of warmth is felt throughout the system. We like* 
wise need more clothing while riding, than when we are 
walking ; because the exerdse of the former is less than that 
of the latter. The same is true when resting in the field ot 
shop, afler laborious exercise. 

Observation, We need a greater amount of clothing while 
asleep, than during the day ; as not only the action of the 
body, but that of the brain, during sleep, is suspended. 

676. Less clothing is required tohen the cutaneous surface 
is clean. A film of impurities obstructs the pempimtory 
ducts, and diminishes the action of their glands; conse- 
quently, less heat is 'generated. For this reason, the hands 
or feet when clean are less-liable to become chilled or frosen* 

677. The sensitiveness of the skin to the in^kienee of eold^ 
is much modified by habit, A person who has been habituated 
to the temperature of a warm room, or warm climate, su^rs 
more when exposed to cold, than an individual who has beea 
accustomed to colder air. Thus a person who labors or 
studies in a warm room, should wear more clothing when 
exposed to the air, while walking or riding, than an individuid 
who labors in a cooler atmosphere. Not only is the sensi- 
bility of the skin increased by a warm atmosphere, but the 
acUvity of the digesUve. leapintoiy. aod nenrou. qrstem.. ia 
generating heat, is much diminished. This is an additional 
reason why an increased amount of clothing is demanded 

675. Why d06f the penon of aotiTO habits reqnin lew ohithing thaa one 
of Mdentuy emptoymente ? 676. Why do wo nood lest olothisg whea 
the skia !• elsMil 677* Bhow the eflwi of habit «i ths smitftlfoaeis of 
the skin. 
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during exposure to cold air. In all cases where practicablet 
the heat of the system should be maintained by exercise, in 
preference to the use of fur or flannel. 

. 678, Those parts of the skin usually covered^ vniformly 
need that protection. The power of generating heat ia 
diminished, and the impressibility to cold is increased, on those 
portions of the skin usually clothed. If a person wears ike 
dress high and close about the neck, he siiifers from exposure 
to a cold atmosphere if a dress is worn that is not as high or 
more open. As a general rule, it is preferable that those 
parts of the system, as the larynx, be exposed that ar^ not 
uniformly protected by clothing. 

679. Tlie clothing sluridd he kept cUan, No article of 
apparel is entirely free from absorption ; even wool and cotton 
possess it in a small degree. They take up a portion of the 
transpired fluids which contain saline and animal matter, and 
thus the i^bres of the garments become covered with the 
cutaneous excretions. We aje practicatlly aware of the reten- 
tion of these secretions from the soiled appearance of those 
^irments worn next the skin, whksh are so covered as to pre- 
clude the particles of dust from lodging upon them. 

680, The porosity of the clothing is lessened when soiled, 
and its power of cond^ucting heat from the system in conse- 
quence, is increased. The residual matter with which the 
clothing is coated is brouglit in contact with the skin, which 
causes irritation, and not unfrequently re-absorption of the 
elements, thrown oflf from the system through this avenue. 
Hence warmth, cleanliness, and health require that the 
.clothing, particularly the garments worn next to the skin, 
should be frequently and thoroughly washed. This should 
not be forgotten in regard to children, for their blood circu* 

678. Why do those parts of the skin usually clothed need protection ? 
679. Why should the apparel be kept clean ? 680. What effect has un^ 
cleanliness upon the porosity of clothing ? What is said in referencs to 
the clothing of children ? 
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1 greater rapidity than that of adults, and a propor- 
•rr^ater amount of waste matter is thrown off from 

• ins. 

' 'hr under ^garments room during the day should not 

fit night, or the reverse. When under-garments are 

■ nil successive days or nights, they should not be put 

., or hung up in a close closet, as soon as taken from 

'lut should be exposed to a current of air. 

''■rupied beds should be thoroughly aired in the 

The excretions from the skin are most abundant 

." hours of sleep; and if the sheets and blankets, 

'A jth the bed, are not aired every morning, by being 

'1 that both surfaces may be exposed to the air, the 

< 'iiuinatcd from the skin will be retained in the 

■** the bed-clothing, and may be conveyed into thd 

!* the next occupant, by absorption. Oflentimes 

f' a disagreeable nature are contracted in this way. 

' should be instilled into every mother's and daugh- 

'fion. Bed-linen should not be put on a bed when 

:!Vui(^ntly dried, or contains moisture from the excre- 

':•». skin, nor should beds or bidding be slept in, that 

■MiiifMl in a damp room that has not been occupied for 

.% s unless the dampness is removed from the bed* 

I warming-pan, or in some other way. 

' ^finges of dress^from thick to thin^ should always 

I he morning. At this time the vital powers are 

.. i;ill play. Many a young lady has laid the founda- 

■ r.'il disease, by disregarding this rule, in exchan- 

: I Turk dress, with woollen stockings, for the flimsy 

hose of silk or cotton, which are considered suitable 

!-l the garments worn during the day be worn at night? 

. .> said respecting the cleanliness of beds and bedding? 

1 not bed-linen that is damp be slept in ? 683. When should 

• r*!%^ from thick to thin be made ? Why ? 
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for the bol^room or party. Sudden cbanges in weoriog* 
apparel, as well as in food and general habits, are attended 
Mrith hazard ; and this is proportionate to the weakness or 
exhaustion of the system when the change is made. 

684. When the dothing has become wet^U is heti to ehtmge 
it inuHediaUly, The skin should then be rubbed with a dry 
erash towel, until reaction, indicated by redness, b produced. 
If the garments are not changed, the person should exercise 
moderately, so that sufficient heat may continue to be gener- 
ated in the system to dry the clothing and skin wltfiout a chilL 
Sitting in a cool shade, or current of air, should, by all means, 
be avoided ; as colds are not oontmcted by free and excessive 
exercise, but by injudicious management after such exercise. 

OhtervaUon, When an individual has been dirown into a 
profuse perspiration by vident exercise, though the skin and 
clothing may become wet, he feels no inconvenience from the 
dampness, as long as he continues that amount of exeiciee ; 
for the reason that the circulation of the blood being increased, 
heat is generated in sufficient quantity to replace the amount 
abstracted from the system in evaporating the free perspira- 
tioa ; but as soon as the exercise is discontinued, the increased 
circulation subsides, and with it the extra amount of gener- 
ated heat This accounts for the chill we experienoe, when 
the damp clothing is permitted to dry on the body, after the 
cessation of exercise. 

684. What suggestion when the clothing has become wet ? What should 
toe done if the gannents are not changed ? What eanses the chill that is 
•Kperieneed when damp elothiBg is permitted to dry on the body ? 
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CHAPTER XXXIV. 

HYGIENE OF THE SKIK, COKTIKUEB. 

685. Bathing, its necessity and expediency, is obvious 
from the structure and the functionB of the skin. The cuticle 
is cast off in minute, powdery scales, many of which aie 
retained upon the surface hy the pressure of clotlung. These 
mingle with the oily aud saline products of the skin, and form 
a thin crust This crust, on account of its adhesiveness, 
collects particles of dust and soot from the atmosphere, and 
particles of foreign matter from our dress ; so that in the 
course of the day the whole body becomes coated with im- 
purities. If this coating remains, becomes thick and estab- 
lished upon the skin, it will produce the following eflSdcts:-— 

686. 1st The pores will he ohstrueUd^ eoneequendp trani" 
piraiian impeded^ and the infiuence of the Mn aa on eaxre» 
tary entirely prevented. When the pores are obstructed, and 
transpiration is checked, the elements of the transpired fluids 
will necessarily be retained in the system ; and, as they are 
injurious and poisonous if retained, they must be removed by 
those organs whose functions in the animal economy are sim^ 
ilar, as the lungs, kidneys, liver, intestines, &c. 

687. When these organs are called upon to perform th^r 
oflkes,and in addition that of another, the healthy equilibrium 
is destroyed, and the oppressed organ will suffer from exhaus- 
tion, .and become the prey of disease. Thus, obviously, habits 
of uncleanliness are a cause of cimsumption and other sen- 

686. Show the necessity for bathing. 686. What effeet upon the body 
If thtpoTitof theskia mobstraeted? 687. What is the efleet when sa 
•igaa not only performs its own speciile fiinotion, hat th^t of another f 
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»U8 diseaaes of the vital oi^^ans. Again, obstruction of the 
pores will prevent respiration through the skin, thus depriving 
the blood of one source of its oxygen, and one outlet of its 
carbonic acid, which will diminish the temperature of the 
system, and the same results follow as when the clothing is 
inadequate. 

688. 2d. The retained perspirable matter wiU irritate <iU 
ekin^ hoik mechanieally and chemically ; and this membrBuie 
will be kept damp and cold, from attraction and detention of 
moisture ; and foreign material, as before adverted to, once 
removed from the system, may be reconveyed into it by ab- 
sorption. As a consequence, cutaneous eruptions and Hhi^«m>« 
will be produced, and the re«absorption of matter once aepap 
rated from the system, will be the exciting cause of other 
Injurious disorders. 

689. 3d. A flm of foreign mbstance on the skin wiU 
-ineoitably become the seat of detention of miasmata and 
infectious vapors. These will remain until absorbed, and 
engender the diseases of which they are the peculiar caose. 
This is one reason whyjfilthy persons contract infectious 
diseases more frequently than individuals of cleanly habits. 

690. Bathing is useful to promote cleanliness. In this 
capacity, it enables us to remove the coating of impurities 
fl*om the exterior of our persons. It efieclB this purpose by 
dissolving saline matters, and holding in temponuy suspen- 
'sion those substances which are insoluble. 

691. The cuticle is composed of a substance resembling 
the dried white of egg, or, in a word, aUmmen. This is solu* 
ble in alkalies, and these are the agents which are commonly 
employed for purifying the skin. Soap is a compound of the 
alkali soda with oil, the former being in excess. When used 

I ■ ■ II I ■■■■«■■ I I 11 ■!■ I I 1 — I I ^^-^—11 II 11 I ■ »— — » 

688. How are cutaneous eruptions frequently produced? S89. How 
are infectious Tapors transmitted to the system ? 090. How does bath- 
ing promote cleanllnMs ? 601. Why Is it ntcessazy to use so«p te 
bathing ? 
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for washing, the excess of alkali combining with the oily fluid, 
with which the skin is naturally bedewed, rctmoves it, in the 
form of an emulsion, and with it a portion of any adhering 
matter. Another portion of the alkali softens and dLssolves 
the superficial layer of the cuticle ; and when this is removed 
the cuticle is free from impurities. 

692. Every washing of the skin with soap removes the 
old face of the cuticle, and leaves a new one i and were 
the process repeated to excess, the latter would become so 
thin as to render the body sensible to impressions too slight 
to be felt through its ordinary thickness. On the other hand, 

'when the cuticle and its accumulated impurities are rarely 
disturbed, the sensitiveness of the skin is impaired. Th^ 
proper inference to be drawn from the preceding remarks, is 
in favor of the moderate use of soap to cleanse the skin. 

Observation, If any unpleasant sensations are felt afler tho 
use of soap, they may be immediately removed by washing the 
surface with water slightly acidulated with lemon-juice or 
vinegar, which neutmlizes the alkali that may remain on 
the skin. This is effective treatment for ^ chapped hands.^^ 

693. Bathing may he partial or general^ and the water 
Ht^ may he cold<f temperate^ tepid^ loorm, or hoU A person 
may apply it to his system with a sponge, it may be poured 
upon him, or he may immerse himself in it. The simplest 
mode of bathing is to apply water to a small extent of sur- 
face, by means of a wet sponge, and ailer being wiped diy,^ 
again cover with the dress. . In this way the whole body may 
be speedily subjected to the influence of water, and to no less 
useful friction. The water used may be warm or cold. Tliis 
species of bathing may be practised by any invalid, and 

602. Why should only a moderate amount of aoap be used in bathing ? 
If unpleasant sensations are felt from toor free use of soap, how can thej 
be counteracted ? 003. Oire the different forms of bathing. What is th« 
■impleet mode of bathing? Can this mode be adopted bj invalidi utt 
safety? 

87 
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always with benefit, if the bathing is succeeded by a glow of 
warmth over the surface ; and this is the test by which tho 
benefit of all forms of bathing is to be estimated. 

G94i When the heat of the system is adequate, the bather 
may stand or sit in a shallow tub, while he receives the water 
from a sponge squeezed over the shoulders or against the 
body. In this form of bathing, the person is more exposed to 
the cold air, and on this account it is less suitable for very 
feeble individuals than the first-mentioned method, lii the 
early use of this form of the sponge-bath, the bather should 
content himself with a single afiusion from the sponge ; the 
body should be quickly wiped with a soft towel, wad friction 
applied with a crash towel or a brush. 

695. The third kind of bathing is that of tfie shower-bath, 
which provides a greater amoimt of afiusion than the former, 
combined with a greater shock to the nervous syistem. The 
concussion of the skin by the fall of water, particularly dis- 
tinguishes this from the previous modes of bathing. The 
degree of concussion is modified by the size of the openings 
through which the water issues, and the height of the reser- 
voir. The shower-bath admits of modification, adapting it to 

file most .delicate as well as the robust. The extent of fall, 

*■.•.•♦ 

the size of this apertures, the quantity and temperature of the 
water, may be regulated at pleasure. 

Observation, In using the shower-bath, it would be judi« 
cious to commence with warm or tepid water, for which, by a 
gradua.1 process, cold water may be substituted. In this way 
the system may be mured to cold water. After bathing, tho 
skm should be wiped dry and rubbed briskly. 

696. Tiie fourth Yorra of bathing is that in which the body, 
or a portion of it, is immersed in water. The temperature 



M,. What, is the test hy which tQ estimate the henefit of all modes of hath- 
%ig.^ 691. Gire another method of sponge-bathii^. 695. What is said 
of the shower-hath ? What eaution is given ? 696. GiTe the fourth form 
•f batUag. 
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of the wat6r in this form of bathing may be modified accord* 
ing to the sensations and purposes of the bather. This form 
of batli'mg is designated according to the heat of the water. 
When the temperature is below 75°, it is termed a cold bath ; 
when from lb"* to 85°, a temperate bath ; from 85° to 95°, a 
tepid bath ; from 95° to 98°, a warm bath ; from 98° to 105°, 
a hot bath. In using' this form of bathing, the skin should 
be wiped perfectly dry, and briskly rubbed. 

' Observation, The length of time a person may remain in 
a cold bath with benefit varies from two to tetl minutes; 
while a person may remain in a temperate, tepid, or warm 
bath, from ten to thirty minutes, or until special indications 
are exhibited. 

697. In the vapor-bath, the vapor is not only applied tb the 
exterior of the system, but it is inhaled and brought in con* 
tact with every part of the interior of the lungs. The bbther 
is seated upon a chair, and the vapor gradually turned on 
around him, until the proper temperature (90° to 110°) is 
attained. The bath may be continued from ten to thirty 
minutes. After leaving the bath, attention ishould be given to 
the skin, as in other forms of bathing. 

698. In order to increase and promote reaction of the skin, 
various measures 'and processes are used, some of which 
are practised^ in, and others after, quitting the bath. Of the 
former, the rubbing and brushing the skin are the most com- 
mon and important The brisk and efficient friction of the 
skin with a coarse towel and flesh-brush, after quitting the 
bath, should never be omitted. This short catcdogue embraces 
all the appliances requisite for the purpose. 

699. Balking promotes health by its immediate and remote 

"What degree of temperature of water is termed a cold bath ? A tem- 
perate? A tepid? A warm? A hot bath? State the 'length of time 
that a person should remain in the different baths. 697. What is said of 
the vapor bath ? 698. Mention the different methods for promotiz^ 
tba of the tkia. 
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phpHologieal effects an the system. When the body is moiflt* 
ened with a sponge wet with cold water, or when- an affusbn 
by the sponge or shower-bath is used, the skin instantly 
shrinks, and the whole of its tissue contracts. ^ This con- 
traction diminishes the capacity of the cutaneous system of 
blood-vessels, and a portion of the blood circulating through 
them is suddenly thrown upon the more internal parts of the 
body. The nervous system, among others, participates in it, 
and is stimulated by the afflux, and communicates its stimulfis 
to the whole system. This causes a more energetic action of 
the heart and blood-vessels, and a consequent rush of blood 
back to the skin. This is the state termed reaction^ the first 
object and purpose of every form of bathing. 

700. This condition of the skin is known by the redness 
of the surface, the glow, comfort, and warmth which follow 
the bath. The bather should direct all his care to insure 
this effect By it the internal organs are relieved, respiration 
is lightened, the heart is made to beat calm and free, the mind 
b clear and strong, the tone of the muscular system is in- 
creased, the appetite is sharpened, and the whole system feels 
invigorated. Thb is the end and aim of the bather, and to 
this all his training tends. The error is, to expect the result 
without the preparation. 

701. In order to promote reaction, and to be qfRcient in 
preserving health, bathing should be regular, should be com- 
menced by degrees, and increased by a process of training, 
and should not be permitted to intrude upon hours devoted to 
some important function, as digestion. It must not precede 
or follow too closely a meal, or severe mental or muscular 
exercise, as reaction is less certain and vigorous when im- 



699. What is the effect upon the skin when cold water it applied? 
What is the first object and purpose of every form of hathing ? TOO. How 
IS this condition of the skin known ? Mention the salutary effects that this 
eondition has on the body. 701. How should hathing bt pcrforaed, la 
•rder to b« affleimt in pnuming health f 
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poitant inteinal organs are employed, than when they are at 
rest. When the vital powers are greatest, and the system 
most free fioni exhaustion, bathing is most beneficial ; hence 
the morning is preferable to the evening, and the middle of 
the forenoon to the middle of the aAemoon, for this healthful 
and agreeable duty ; as the vital action of the system is most 
energetic in the early part of the day. 

702. In regard to the frequency of bathing, the face and 
neck, from their necessary exposure to the atmosphere, and 
the impurities which the latter contains, should receive at 
least two washings in twenty-four hours, one of which should 
be with soap ; the feet, from the confined nature of the cover- 
ings which are worn over them, require at least one ; the 
armpits, from the detention, as well as from the peculiar 
properties of the secretions, at least one ; and the hands and 
arms, as many as seem proper. The whole person should be 
bathed at least every second day, but the most perfect health 
of every part of the body would be maintained, if the excre- 
tions from the skin were removed daily. 

703. In diseases of the skin and internal organs, bathing 
is a remedial measure of great power. It should never be 
neglected or omitted. It is not only pleasant and safe, but is 
really more efiective than any medicine administered inter- 
nally. This, like other curative means, should be applied by 
the direction and under the eye of the medical adviser, that 
it may be adapted to the condition of the patient 

704. ^^ From the first hour of man's existence to his lates* 
breath, in health and in sickness, rich or poor, water is always 
requisite. Baths were dedicated by the ancients to the divini- 
ties of medicine, strength, and wisdom, namely^ .fisculapius, 
Hercules, and Minerva, to whom might properly be added the 
goddess of health, Hygeia. The use of water has been 



When should bathing be performed ? 702. How often should we bathe ? 
708. What it said of bathing in disease ? Who should direct the kind of 
bath proper in different diseases ? 704. Wert baths dedicated hj tJ 
andente? ^^y # 
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enforced ms a idiigious observance, and water has been adopted 
as one of the sjmbols of Christianity.'* 

705. The air is an agent of importance in the functicHis of 
the skin. It imparts to this membrane oxygen, and receiyes 
from it carbonic acid. It likewise removes from it a large 
portion of the perspiration and the more fluid portions of the 
oily secretion. In order that the air may accomplish these 
ends, it is necessary that it come in contact with the body. 
This is one of the many reasons why we should wear loose 
and parous clothing. 

706. Again, the air should be pure, and free from redun- 
dant moisture. ' In the warm mornings of July and August, 
the air is loaded with moisture and impurities, and the perspi- 
jable matter is not removed from the S3rstem as it is when the 
.air is pure and dry. This is the cause of the general lassitude 
'that is experienced during such mornings. As soon as the 
log is dispelled, these unpleasant sensations are removed. To 
4iitataia the functions of the skin in a healthy state, the parlor, 
kitchen, sleeping-room, school-house, and work*shop, should 
be well ventilated. The blood of the system will be purer, 
and its color of a brighter scarlet, if the skin is surrounded 
by fre^h and pure air, than when it is foul or moist. 

707. The light permeating the skin, not only exercises a 
salutary influence upon this membrane, but upon the blood, 
and, through this fluid, upon the whole system. For this 
reason, the kitchen and the sitting-room, which are the apart- 
inents most used by ladies, should be selected from the most 
pleasant and well-lighted rooms in the house. On the other 
hand, dark rooms and damp cellar-kitchens should be avoided, 
as exercising an injurious influence upon both body and mind. 

708. The dark, damp rooms, so much used in cities and 

7)5. Oiye the reasons why pure air should be supplied to the Rkin. 
706. What is the cause of the general lassitude in a damp, wanp morn- 
ing ? 707. Show the salutary effects of light on the skin. 708. What it 
one cause of disease and suffering in large Tillages ? 
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largo villages, by indigent families and domestiSs, are fruiifol 
causes of disease, as well as of vice, poverty, and suffering* 
Common observation shows that solar light also exercises much 
influence upon the vigor and color of vegetables. Plants 
that are kept in well-lighted rooms, have darker and more 
brilliant colors than those that grow in darkened apartments. 

709. Burns and scalds are terms applied to those condi- 
tions of the skin which are produced by the application of 
an undue amoimt of heat, which changes die action of its 
vessels. 

710. A small degree of heat will irritate the nerves, and 
cause an increased action of the blood-vessels. This is 
attended with severe smarting pain, and will be followed by 
the deposition of serum under the cuticle, unless applications 
are made immediately, to prevent vesication, or blistering. 
To prevent or suppress this state of arterial^ action, wet sQine 
.folds of cotton or woollen cloth with cold water, and apply 
them to the parts scal(ied ; continue to apply cold water, so ap 
to steadily .inaintain the k>w temperature of the applicatioas, 
a^ long as tjhe smarfing pain is expierienced. The {steady 
application of cold dressing also tends to prevent an increased 
action of the blood-vessels, and will suppress it, ^ it already 
exist. 

711. When blisters are formed, the cuticle is separated 
from the other tissues of the skin ' by the effusion of serum. 
In all cases, if tips layer of the skin is not removed, a smaU 
.opening shp^ld be made in the raised cuticle, by whioh 
.the serup deposited may ,be removed. Under such circunv- 
stances, never reijiove the cuticle, as it makes the best possi- 
ble covering for the blood-vessels and nerves of the true skia. 
The cold water. drcH^i^ig, r^omroended in Uie preceding 

700. TewhatMBditloQolthaBliinantlM terns VunkiaMlflealdiappli^d? 
no. What to the effect when only cim^ degree of heat toappUedto tUi 
■fcia} How eaaveeteatioa be prevented? TU* WhatehooldbethetnaA- 
VMBt n^hia httottfs an finmed ? 
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paragraph, may then be applied as long as the smarting sensa 
tion continues. Afler the pain has subsided, the, blistered par* 
may be covered by a patch of cotton or linen cloth, upon 
which an ointment, made of lard and bees-wax, has been 
spread. 

712. If the cuticle has been removed, there will be much 
suffering, because the nerves are unduly stimulated by the 
air. The cuticle is the sheath or covering of the vessels 
and nerves of the skin, and when it is removed, a substitute 
should be applied. This substitute should be soothing,' and 
cover the denuded surface. Linseed-meal or ground slippery- 
elm bark poultice, fresh cream, or lard and bees-wax, spread 
upon linen or cotton cloth, would make a good dressing. 
When dressings are applied, they should not be removed until 
they become dry and irritating. 

713. If there is much sufiexing, administer to an adult from 
twenty-five to sixty drops of laudanum, according to the 
severity of the pain. If the patient is a child, from fifteen 
drops to a tea-spoonful of paregoric may be administered. 
When there is much prostration, some hot peppermint tea or 
other stimulant may be found necessary fo bring on reaction. 

714. The hands, feet, ears, dec., are subject, in cold lati- 
tudes, to bejiroxen^ or Jirost'biUen, This may occur when the 
patient, at the moment, is not aware of it The part affected 
at first assumes a dull red color, which gradually gives plaoe 
to a pale, waxy appearance, and becomes quite insensible. 
The first thing to be done in such cases, is to reestablish cir- 
eulation. This should be effected very gradually. If a large 
quantity of blood is thrown suddenly into the chilled and 
debilitated vessels of the frozen part, inflammation may be 
prodticed that will destroy the vitatity of the limb. 

712. "What sliould be the trmtment if the eutiele bee been remoTed ? 
How often should the dreesing of bonis be remored ? 713. What may be 
neeessazy when thete is much snflfaring? 71i. What la the appearanee of 
limbs while freesing ? How shonld the dreolation be at «nt ie<ttHblishe<> 
What should be aToided ? 
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715. The circulation and senaibilitj may be restored by 
rubbing fhe frozen limb, with snow, or, when this is hot to be 
obtained, cold water; but snow is always to be preferred* 
The fire should be avoided ; ai\d jX would be better for the 
patient to be kept iti a cold room, for a time, where there is 
no fife, or where the temperature is moderate. 

716. When a person is found benumbed with cold, and 
almost or quite insensible, he should be taken into a cold room, 
the clothing removed, and friction commenced and continued 
for some time, with snow. When warmth begins to be 
restored, the individual should be rubbed with dry flannel, and 
the friction continued until reaction takes place. 

Ohservation, When the toes and heels have been repeat- 
edly chilled, there may be produced a disease called chil' 
blains. This affection is attended with tenderness of the parts, 
accompanied with a peculiar and troublesome itching. The 
prevention of this disease is in wearing warm hose and thick 
shoes of ample size. Bathing the feet morning and evening 
is also a prevention of this disagreeable affection. When 
chilblains exist, apply cold water, warm camphorated spirits, 
or turpentme linament 

715. How may the cirenlation and sentibility be restored ? 716. What 
treatment should be adopted when a person is benumbed with eold i What 
treatment should be adopted when warmth begins to be restored ? What 
ksaidofehnblaiaa? 
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CHAPTER XXXV. 
APPBNDAQBS OF THE SKIN. 

717. The haibs are appendages of the skiiii and, lika 
the cuticle, they are a product of secretion. I^y have no 
blood-veasels or nerves, and, consequently, no vitality. The 
hairs take their origin from the cellular membrane, in the 
form of bulbs. Each hair is enclosed beneath the surface 
by a vascular secretory follicle, which regulates its form dur- 
ing growth. In texture, it is dense, and homogeneous toward 
the circumference, and porous and cellular in the centre, like 
the pith of a plant. Every hair has on its surface pointed 
barbs, arranged in a spiral manner, and directed toward the 
root of the hair ; so that, if a hair be rolled between the fin- 
gers, it mores only in one direction. 

Fig. 118. 




BriSce, tlina^ wtatek tktla 
u' MK (dhmcDl to tlw hair, Iwi KfiumUd 
of Iba IB (S) tlw pulp at tlw Inlt b^ 
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718. The color of tbe hair varies in difierent indiTiduab, 
and is generally supposed to depend on the fluids contained 
in the pith. There are two causes which act in changing 
the hair gray. The first is, defective secretion of the color- 
ing fluid. The second is, the canals, which convey the fluid 
into the hair, become obliterated. In the firat instance, the 
hair will remain ; in the second, it dies, and drops out ; the 
cuticle of the scalp grows over the canal, wluch is soon oblit- 
erated, and the head becomes bald. 

ObservaHan. It is related that the hair of Marie Antoinette, 
Queen of France,. and others, from excessive mental agita* 
tion, changed from black to gray in a single night This is 
not strictiy true; the secretion may be arrested, but that 
already deposited in the pith will require days or weeks to be 
removed. 

719. Upon the upper part of the head, the oil-tubes open 
into the hair-sacs; consequently, the secretion of the oil- 
glands is spread over the surface of the hair, and not upon 
the cuticle. This is the cause of the dry, white, branny 
scales, called " scurf,'* or ^^ dandruff,'* upon the head. This 
is natural, and cannot be prevented. When scurf e^dsts, the 
only necessary application to remove it, is the. frequent use 
of the hair-brush, and washing with pure water. 

Observation. The secretion of the oil-glands may become 
impacted around the hairs as they issue from the skin, and 
thus prevent their outward movement in growing. The 
pressure of the matter deposited at their bulbs will then cause 
itching. The comb and the brush may be used to remove the 
impacted matter, and relieve the disagreeable sensation. 

720. The oil is most abundant near the roots of the hair. 



718. Upon what does theeolorof the biir depend ? Whatue the eavsee 
oftiftolMlrbeoomi&gsny? Wlial is the cauee of the hair dropping out ? 
'What is related of Marie Antoinette? 719. Howji •'dandruff" on ths 
■oalp prodnoed? What is the only necessary application to remoTf it? 
OJTSPhswftatisn. 790. Where it the oil of the hair most abundant? 



rAttoe^me ofrtheibrvnh^^mads it dmg thBhaiiB,iiiui if^ves 
illieiniacBiiMiQtli, gloo^ .'jBppearance^- Soap -i^oiiid lasely be 
uaed tn washing the heady as itwilLsemove Lthe.oil ndbich is 
•csseatiai tojthe: health and appearance, of the hair. 

721. The uses of the hair vary in different regions of the 
fhody. Upon the head, it. aids in shielding the brain from 
'injury by blows, and it likewise serves to protect thb part 
•of (he .system itom heoX and cold, thus maintaining equal 
temperature of the cerebral organ. Aboutthe flections of the 
^JDxnts,^ as iaJthe axilla, (armpit,) they prevent irritation of the 
•skin from, friction ; in. thei passages to the ears and nostras, they 
present an obstacle to the ingress of insectsiand foreign bodies ; 
.while in die eyebrows and eyelids, they serve to protect tlie 
; organ of vision. 

Fig. 119. 




'Fig. lia A«ectioii of tbe «nd of the finger «nd oaiL 4, Section of the lart btmm 
of the finger. 5, Fat, forming the cushion at the end of the finger. Sk, The aaiL 
4, 1, Tbe eQtfelo eeotincwd under -and. around 'the root of tbe nail, aCS^S^a. 

722. The nails are hard, elastic, flexible, semi-transparent 
scales, and present the appearance of a layer of horn. The 
nail is divided into the root^ the body^ and the free portion. 
The root is that part which is covered on both surfaces ; the 
body is that portion which has one surface free ; the free, por- 
tion projects beyond the end of the finger. 

723. The nail is formed of several laminae, or plates, that 
are fitted the one to the other ; the deepest is that which is 
last formed. The nails, as well as the hoofs of animals and 

How can it %e spread ifiong the kaire ? Why should «oap »ot b»«9«d 
fir wssliing the heir ? 721/ Of 'what use k the ha^ vpon thehotd ? Mhtmt 
-thefieziour of the joints ? In the nasal «ad ear pMsages ? Upon tht 4f»- 
hrowsaadojfeUds? 722: •Bssonbe tlio ^oiU. 723.- Kow-w#4hc|t4Baa[i«) 



the. eudctot are: piodmots of aeeration. Th^ey reo^iiwi noibtded* 
Teaseb or.nenres. If the cuticle be removed in severe flcaUs, 
they will lepeate with it, as the hoofs of aQimals^are removed 
by the agency of hot water. The nails increase in length 
and thickoessy by the depontion of albumen upon their under 
surface, and at their roots, in a manner similar to the .gnowth 
of the cuticle, of which they constitute a part 

ObBervaiianB, 1st. The nail upon its under surface ia fash- 
ioned into thin vertical plates, which are received between the 
folds of the. sensitive skin. In this manner, the two kinds of 
laminsB reciprocally embrace each other, and the fimui^9S.of 
connection of the nail is maintained. If we look chq the sur- 
face of the nail, we see an indication of this structure in the 
alternate red and white lines which are there observed. The 
former of these correspond with the sensitiye lamin«B ; the lat- 
ter, with the homy plates. The ribbed appearance of the nail 
is due to the same circumstance. These sensitive. biMPfe are 
provided with an unusual number of capillary ressels for the 
formation of the nail, and hence they, give ^. red: tii^t toihe 
p<Mrtion .under which they lie. 

2d. Near the root of the nail th^re is. a part that is. not 
laminated, and it is less abundantly supplied with bleodrvefltols. 
This portion jconsequently looks pale compared withihe lam- 
inated portion, and from its half-moon shape is technically 
termed lunula. Beyond the lunula, the root of the . nail is 
imbedded in the fold of the sensitive skin, and has the same 
relation to that structure that any single one of the thin homy 
plates of its under surface has to its corresponding pair of sen- 
sitive laminsB. ' 

724. The nails, from their position, are continually receiv* 
ing knocks, which produce a momentary disturbance of their 
cell formation, followed by a white spot. The care of the 
should be strictly limited to the knife or scissors, to 



OlTf obMnratioii Ut ObMrration 2d. 724. How ihoald tht aaUi bs 
tNStsd to prarvnt imgnlaritiM sad 4lMMt ? 
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their firtte border, and an ivory pneaBer, to pievent a dh eaio n 
of the free margin of the aouf-akiQ to the auftoe of die 
aail. This edge of the cuticle should never be pared, the 
aurface of the nail never acraped, nor the naila cleaned with 
any inatrament whatever, except the nail-brash, aided by 
water and soap. An observance of these suggestioDS, will 
prevent irregularities and disorders of the nails. 

Ob$ervatiani, 1st. When we wear a shoe that is too abort 
for the foot, the edge of the nail is brought against the leather. 
This interrupts the forward growth of the nail, and it ^reads 
out on the sides, and becomes unusually thick. It then preaaes 
upmi the aolt parts, and is said to *^ grow into the fleah." The 
prevention is, to wear shoes of ample size. 

2d. Instances are by no means unfiequent in which the 
power of producticMD of the nail at the root becomes entirely 
destroyed, and it then grows in thickness only. When this 
aflection occurs, it is often remaricable what a mass the nail 
presents. Instances are on record, where the nail is regularly 
shed ; and, whenever the M nail falls off, a new one is founo 
beneath it, perfectly formed. Sometimes the growdi in length 
is not entirely checked^ althou^ growth in thickness is in 
doced ; the nail then presents a peculiar appearance. 



Wliat oftixMf thf edge of tlu nul "to grow into the flesh" of tlM tea 
Howpfvfented? 
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CHAPTER XXXVx 

THE NERVOUS SYSTEM. 

725. In the preceding chapters, we have seen how various 
and complex are many of the motions necessary to maintain 
the life of an animal whose organization is superior to all 
others. We have noted the wonderful mechanism of the 
muscular system, in producing the varied movements c^ the 
hody, the different processes by which the food is converted 
into chyle and mixed with the blood, and the circulation of 
this fluid to every organ and tissue of the system, that each 
may select from it the very principles which it requires for 
its growth. 

726. Lymphatic absorption commences as soon as nutri- 
tion is completed, and conveys &e useless, worn-out particles 
of different tissues back into the circulating fluid ; wlnle the 
respiratory organs and secretory glands perform the work 
of preparing the waste products to be eliminated from the 
body. Each of these processes effects a single object, and is 
performed in a regular manner. 

727. ^ They must succeed each other in propei^ order in 
propelling every particle to its proper destination, or Kfe 
would be sacrificed almost at the moment of its commence- 
ment. There is, therefore, a mutual dependence of all portiona 
of the machinery of organic life upon each other^ and a neces- 
sity for some medium of communication from one organ' to 
another, by which they may convey mutual informati<Mi of 



725. What hat been noted in the preceding chmpten ? 726. Show ths 
manner in whieh the leTeral proceeaea are performed. • T27* How miui 
thcjr aniooed tseh other ? 



ir wc wKy be pennittBd to employ a 
figsnxsxw cxpresBo^ Wieve dme no sncli ineaiiiiii, hov 
waoji ike lAoHMck madfy ike bent tbit additiooal ezeitkm on 
ito peit it wetfjoand^ btcjiisfc ike lAoHMck is busy in dig^estmg 
feod? 

728L *^ Wben we are eiprting die moKiikr sptbsm for a 
long line m aosne hboriooe enplojiBeiit, bow else are our 
memben to iDibmi tfae lAoHMcb tbat tbey are too mocb occu 
pied witk ikeir duties to ^pare tbe blood neoeasaiy in diges- 
tkm.; dot it is reqnkite tbat die ^petite aboald decline ; and 
that digestioQ sboold oeaae for tbe time, even if tbe stomach 
dioald be ommuatd witb its cooteiils? When we are think- 
ing, bow dae are tbe Uood-vesseJa to be tc^ tbat an unusual 
mtpftj ciibai conlenls is wantiiig in tbe bead ? <ur when the 
whole ficune is weazy with exertion, .bow, without some re^gular 
line of intoOigenoe betwee n all tbe oigans, is the brain to be 
instructed diat ciicun a la noes leqiuire that it should go to 
sleep ? To supply the necessary medium of . copEununica* 
tiony ProYideoce has furnished all the animals that ppasess 
distinct <iigans, widi a peculiar apparatus called tbe Nervous 
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^T29. The jisETOirs ststbx consisls ai the (krlc^^rorspi'ndl 
Caftre^ and of numerous rounded and flattened white cords, 

r 

called acTMS, which are connected at one eztreputy.iinlth the 
ceidbrorcpinal centre, and at the other, distributed . to all the 
^ IpBtipes 4»f the body* The syinpalbeljc aerve is. fun e^c^plion 
jo,fiiiB, description; for, insteed .of one, it has. many. aioall 
^$«ltrps,^i9[h^ are called ^on'^^va, and which CQip.inunig»te 
.^?«y ift5§Jy,wiUi.fte cerebrp-spioal c^mtre, ..mid .with its 



■.72& Whf t if the xoedtum of comnuudettioxi from. <Q^e, orgrn to another f 
.tT4^7j^ [Gwpttktanaiamt^qf tht brain tmdiramaifujrvim ;2SL Of what 
tho aarreiw ajatcm oonaist ? VThat congtiid^tM^aa y^oeptioii to this ? 



AKATOMT OF THE NBBVOVB STBTBIC. 8w 

730. The UEXEBRO^sriirAL centkb coosiats of two poitions : 
The brain, and the tpitml cord. For convenience of de- 
scription, the nervous system may be divided into the Brainf 
Cranial Nerves, Spinal Cord, ^rinal Nervesi and the Syim- 
pathetic Nerve. 

731. The term brain deaignatea those parts of the ne^oas 
system, exclusive of the nerves themselves, which are con- 
Iiuned within the cranium, or skull-bones ; they are the Cer'e- 
(rum, Cer-e-bel'lum, and Me-dul'la Ob-Ion-ga'ta. These an 
invested and protected by the membranes of the brain, which 
ue called the IMra Ma'ter, A-raek'noid, and Fi'a Midler, 



Fig. 130. 




730. Of whit iota the cerebnupin*! eentre coini»t ? How u ths nartnii 
■jrtcmdiTidadf 731. Vlut doa tha torn ttr^n dedg^iKte ? ITuM then 
Bowmdwrpntectad! Deiorib* flg. ISO. 
S8" 



deft, or Sa^oK. lata this deft di^ a ponkxi of tbe don 
mater, called tbe/a£c arr'e-bri, ham its reaembiing « aicUe. 
The spfwntt deaigp of thk manlKaBe is to teliere the <ne 
sde from ifae preasare of the other, «hen tbe head b recfin- 
wg Id eitfaer aide. XJpaa the ■operior sir&ce trf' tbe cei^ 
brum are Mea "~*"'«''"g winding called cos-eo-^tMBt. 
Upon ila iofenor, or lower sorface, each hemaphere Mliiiits 
of a dirifioD into three lobes — tbe antenor, middle, utd 
. (Fig. 122, 123.) 



Fig. i;; 
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733. When the upper part of the hemispheres w removed 
horizontally with a sharp knife, a centre of white substance is 
brought to view. • This is surrounded by a border of gray, 
which follows the depressions of the convolutions, and pre- 
sents a zigzag outline. The divided surface will be men 
studded with numerous small red points, which are produced 
by the escape of blood from the division oC^the minute arte- 
ries and veins. The gray border is called the cortical, or czn" 
eritioia portion, while the white central portion is called the 
msdullary. The two hemispheres are connected by a dense 

r-vcr of transverse fibres, called cor' pus cal-lo'sum, 

734. In the interior of the brain there are several cavities, 
two of which are of considerable size, and are called the 
lateral ventricles. They extend from the anterior to the pos- 
terior part of the brain, and wind tlieir way into other parts of 
the cerebral organ. 

Obseroation, In the disease called '^ dropsy of the brain,^^ 
(hydrocephalus intemus,) the serum, gr water, is usually de« 
posited in these ventricles. This is efiused from the many 
small blood-vessels of the membrane in these cavities. 

733. The brain is of a pulpy character, quite soft in 
mfancy and childhood ; but it gradually becomes more and 
more consistent, and in middle age it assumes the form of 
determinate structure and arrangement It is more abun- 
dantly supplied with blood than any organ of the system. 
No lymphatics have been detected, but it is to be presumed 
that they exist in this organ. 

736. The cebebellum is about seven times smaller than 
the cerebrum. Like that organ, it is composed of whit6 and 
— »~*^"^'*^~-~^^-'^^-^'^'^'^™~^~— ^^— ■"— ^ " ■ ■ II— ^^^»^-».«^^^^— pj^^—i ^i^— ^-^M^— ^^.— . 

7*33 Describe the appearance of the brain when a horizontal section baa 
been made. What is the gray border often called ? What connects the 
hemispheres ? 734. Describe the ventricles of the brain. In the dtseiise 
sidled *' dropsy of the brain/* where is the water deposited ? 735. What 
b tlM charaeter of the brain in childhood? In adults ? 796. How does 
the eerebeUom oomparo in tise with the ce^ obnim? 



I, tfaac «k^ CM veiticaltj, the 
t tree (mWhrn- vibt) 
Mtniar lobe oT ibe 
■ wbick k B 3^u^Erf ^ a fnetam of ibe dun 




rif-^ — J- - Tfl IllUMl^lthlf 1> 111! I 

■ ^"'1 ' *•»■ AM ftrf l I a» Inte t— ft ^Tla«mpdr 

»^ I^a^n*«M pAif HnK. M,TWpiiHnnH. IS, U, TW bntt 
■k rf BHTM. 1^ H^ Tk. Mtt r^ If Krra. n, Tk* riah pw aC mtrwrn. 
1^ n* anatt 1^ .ichili pah dT Hna. 19^ Tke B^alk sMsK^a, wiU tk> 



DnafttOkpwtiMaf Aateain. SipUnScUl 



AMATOHT or TBI IflKTOirS STITIK. ' 833 

737. Th« HEDTTLLA OBLOHOATA, oT tbst poitioti of the 
■pinal cord which is within the akull, conaists of three poiiv 
of bodies, {eor'ptu py-ram-i-da^le, rei-li-Jor'me, and ol-i-va're,) 
united in ■ aingle bulb. 

Fig. 123. 




fM*. 1, 1, TbB Ant pair or hta ■, 9, T 
tk«n|b wbkk Uiii arr puHL 3 3, 11) KCond pale e*. , 4, Ths opilc 

fbraiMn In Iht ipliciMld bone ; Ihrooih wblch putf lbs Hunil pik oT nam* 
S, S, Tb* iiAonoldal Annn. B, S, Tbe Iblid pilr dT pErvri. T, T, Tha Aftb pair at 
MTVM. a,B, Tlw DptaitaalmlebnOEbor Uh rinhnsrro. Tho IhinI, lb* opbttaalnle 

BKura totbaor*. B.S, Tha npiirlor rmilllary branch oTIbaBrth nerra. 10, ID, Tha 
bii»n ntuBiluia,[n«nil opealn|i,JUiroU|b which Ih*netTe9,9,iiaiK* Id tbe nppet 
law. 11, II, Tba InrMm mailUary blanch of Iba tltb pair. IS, Ifi, Tba Rmmait 
enle, (oral optDlni,) ibnafb whLcb Um ■««* U, II, puw u Iba kffar Jaw. 
13, 13. Tba ilnb pair of nerval. H, II, Tba aeventb and elchib pair at nsrrcik 
IS, IS, Tbe openlni In Iba tsmpoial bone, thniugta wbicb Iba HTentb and al|blb 

(roifh opanln(.] Tba nintb, tentb, anil alavenlb narrei pais from lbs hisln tlinu^ 
tbto Dpanlnf^ 90, Tba ipliul eunl. 91, Tba (niinsen jpiiiDlK ihroiifh whkb lb* 
aptaal ««il |MN>k a>,in, Tha poaluoBoCtba antarlorIobaL>rtbebnlB. aS.B, TW 
■IIMtelaba^ M, M, The poatartor kibe. Sft, OS, A atctlon sf tha iknll-hooaa. 

T>T- D«M*lb* tlu mednlU aUoiigaU. Siplafa Ig. lA, 



8M iMAt9MT, raTBtOUMT, UID HlttlBIIB. 

73& The vmui uxrta. ia ■ finn, fibrous membrane, wliich 
» flxpoaed on Ibn nmov&l of a section of the skull-bonK. 
This liDM the interior of the skull and spinnl column, iind 
iikewiM aenda proceaaes inward, for the support and proiec- 
liofl of the diflerent parts of the bntin. It also sends pro- 
cesses eztenially, which form the sheaths for the nerves, as 
Ibey quit Ibe skull and spina] column. The dura mater ia 
supplied with arteries and nerves. 



Fig. 124. 




Mrd. S, Tb« corpui cilluum. 8, ' 
t, Tba (fs, ft, TlH Uilnl pair of i>b 
U. Tba lUIb pilr. 13, Ths mventh 
M, TlM mih [>lr. !>, Tb« aleri 
MTTH. >1, Th* MBteihiDi. 
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739. The arachnoid, so called from its extreme tenuity, is 
the serous membrane of tlie brain and spinal cord, and is, like 
other serous membranes, a closed sac. It envelops these 
organs, and is reflected upon the inner surface of the dura 
mater, giving to that membrane its serous investment. 

740. The fia mater is a vascular membrane, composed 
of innumerable vessels, held together by cellular membrane. 
It invests the whole surffuse of the brain, and dips into its 
convolutions. The pia mater is the nutrient membrane of the 
brain, and receives its blood from the carotid and vertebral 
arteries. Its nerves are minute branches of the sympathetic, 
which accompany the branches of the arteries. 

741. The CRANIAL nerves, that connect with the brain, are 
arranged in twelve pairs. They are . called : 1st. The OU 
factfO'Vy. 2d. The Optic, 3d. The Mo-to^res Oc-u-lo'rum, 
4th. The Pa-thetH'Cus. -5th. The Tri-fafcial. 6lh. The 
Ah-dU'Cen'tes. 7th. The Por'ti-o Du'ra, 8th. The Por'ti-o 
Mollis, 9th. The Gloslao'pha'ryn'gUil, 10th. The Piieu- 
mo'gas'tric, 11th. The Spi'nal Adces^so-ry, 12th, The 
Htf'po''gloaf8al, 

14SI, The OLFACTORY- NERVE (first pair) passes from the 
cavity of the skull through many small openings in a plate of 
the ethmoid bone. (This plate is called cril/ri'form^ frond 
its resemblance to a sieve.) This nerve ramifies upon tlie 
membrane that lines the nasal passages. It is the softest 
nerve of the body, (Fig. 136.) 

743. The oftic nerve (second pair) passes from the inte* 
rior of the cranium, through ah opening in the base of the 
skull, (J6*rafmen op^ti-cum,) to the cavity for the eye. It 
pierces the coats of the eye, and expands m the retina. 

744. The hotores octrLORirM (third pair) pass from the 

789. Deseribe the araehaoid memtmme. 7<0. What ii taid respcc^g 
^9 pia inatar 7 741. How luaay pain of efanial ncrret ? Name tham. 
t^DaittibotheolfiMtorjharTa, 7i3. The optio nerttb 7ilI>C8eribe th« 
oeuiOffiua. 



Sad AMATOMTt FHTSIOLOar, AND HTCIENS. 

brain, dirongh an opening of the tfiktfnoid bone, («pA«-iioU'<> 
Jit'nrt,) to the muacles of the eye. 

74S. The rATSBncus (rourtb pair) passes from iha hnk, 
through the sphenoidal fissure, to the superior oblique muscle 
of the eye. 

Kg. 125. 




Pl(. US. TIM dloribaUM. or Uw IhUd. bnrlh, 
■MWiM of tk* (ja. 1, Tbs Inll or Uh eya uid recUi Bilenin iruKlii. ^ TkiW 
pK ]*ir. 1, TIh Iblrd pair, dMrlbuud lo all Iha mnielpi of U» aya, eioft iM 
■ipaftar oMIqaa, and aitaml ractoi. i, Tha rrwitli palrpaaMi is Iha ■°p«'" 
iibll|«» Buda. S, Tk* iliUi pair, la dliujtMited [g tlu uumal racuu Bnaelft 

746. The tbifacial heete (fiCUi pair) is analogous to llio 
spinal nerves in its origin by two roots, from the anierior 
and posterior columns of the spinal cord. It has a ganglion' 
like the spinal nerves upon its posterior root. For ibese 
leasonsj'it ranges with the spinal nerves, and is considered 
the cranial spinal nerve. This nerve divides into thw 
branches: — The opA>tAaZ'tntc, superior matfihlaTy, audit' 
ferior max'il-la-ry. 

7W. Thaft-Outimu. Wlwt doaiSg. 12S repnuatf 7M. WIiit.i><t' 
ferifltoial nnr* (ooMllnM* ralladl ynj ii It dumd irith tl* «•■''' 
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147. The ophthalmic nerve passes from the cranial canity 
ihrougb the sphenoidal fissure. It sends branches to the fore- 
head, ejre, and nose. The superior maxillaiy nerve pones 
ihrougb an opening in the base of the skull, (foramen ro-tiai- 
dvn,) and aends branches to the eye, the teeth of the upper 
jaw, and the muscles of the face. The inferior maxUlary nerrs ' 
escapes from the ciaiual cavity through an opening called 
foramen O-vi^le. It sends bianchea to the muscles of tbs 
low«t jaw, the ear, the tongue, and the teeth of the lower jaw. 



Tig. na. 




flS.IM.Tk* dMAMka eC thtUlhfbot Bam. 1, TW oMt Mf Um q» 
t, Tb* Wfftt ]>ir. 3, Tka tanfiu. 4. TiM hiww Jio S, Th* ftfth pair at Bona. 
8, Tb* li« bnnth of ttala aem, ifait poHi lo Uis ejt, t, ID, It, U, IS, It, 
DtTl^M of ttata bruch. T, Tbe MOoBd bnach of the Sftta F*b ef oim* I* <k 
•rihMMl to lb* imUi Df tb* uppar Jiw. IS, IB, IT, IB, U, SO, BhrldiHi oT Olm 
tauch. e, Tb* Iblnl hsncb of lb* Bflb pule, Ibil ptmra to tlu loDfo* ud ta«b af 
lb« towar Jaw. S3, Tbe dliuUni of Ibb bnacb that [ww to the tuatot, aallad tb* 
fB^»lfTf. StThadiTliionUiailailiBrlbmad ioUieiBaUi*flb*l«w«r>w. 

741. Vlun da th* flluncnti ot- tit* sphtbalniio bnnsh nniiyt TM 
•■fttiM DMudUuT ) ThalnhriotmNulUTfl EspUlalf- UB- 



748i. tlw ABDVCKKTES (auth pur) pOMBl ifalOll^ ihS (!{»*■ 
ing bjr which the carotid oitery enten the cranU oar^. 
b M ^ anallest of the cerebral nenea, aad is eppn^iiated 
to Aa extanMl strught muacle of the ^o. 

749. The roBno holus (nreiiih pair) esten tha hni 
portioB of the tea^po-rtU bono at the iolanBl maiitt ty afa» 
inn, «Bd ia djatiibuted upon dte iotanal eaa. ^%. UV, MA) 



Pig. 127. 




dlsUlliulUiii of tha eljIiUi pair «r Mm* wW 
( of Utg llfth. 1, a, 3, S, T, 9, An biueha et Uh alfha pdc. Tkif 
d OTW tba Aia In ■ mdliled buhi, irliieb onBitltiUM tk* pv >■- 
MCtaa, (brt of ■ (OHM.) Tha mutm 4, B, B, ■» bnncbH of lb* «lk pidt. M, 
11, 1^ l^U, Ui II, AnbruebHDf DWTMftmUMivpHiMtbrtkaqilMlMi; 
(HTTkal.} 

^fiO. Tha PACiAL HBBVB (eighth pair) paasea from tha akall 
Ihwoi^ «a opaning aituated below dte ear, [ma^totd forth 
flUR.) It is distributed over the face, suppljiog the mnaclaa 
with narraua fikmenta. 

M WUtltMld orth* ^idnMntM,oTiiz^|nlr of nrritT MB. Of 



1 751. The OLOsso-PHASTNosAL NEBYB (ninth pair) passes 

from the brain, through an opening with the jugular vein, (^b- 
t ramen laefe'rum,) It is distributed to the mucous membrane 

of the tongue and throat, and also to the mucous glands of 
) the mouth. 

I 752. The pneuxogastbic nebve (tenth pair) escapes from 

I the brain through the foramen lacerum. It sends branches 

to the Jarynx, pharynx, oesophagus, lungs, spleen, pancreaa, 

liver, stomach, and int e stin e a. (Fig. 132.) 

753. The spinal accsssort ne&vs (eleventh pair) has its 
origin in the xespiratoxy tract of the spinal cord. It connects 
with the ninth and tenth pain of nerves, and is distributed tor 
the muscles about the neck. 

754. The HTPOH»i.ogsAi. miBTX (twelfth pair) passes fitom 
the brain, through a small opening, {coafdy-laid foramen.) U 
ramifies upon the muscles ot the tongue, and is its motojp 
n«rve. 

ObMennUum. The cranial nerves, with the exception of the 
olfactory, optic, and auditory, connect with each other by 
means of filaments. They also send connecting nervous filai* 
menti to the upper spinal nerves, (cervical,) and the sympsp 
thetie nerve. 



7n. DMorilM Hm i^Mto-^H7ttg«Al warn. 7S2. Th* pntomoeM*^ 
«. TMl Thm ipiiuU MOMioiy mtts. 7M. The hxpo-S^OMal iierft. 
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CHAPTER XXXYII. 

ANATOMY OF THB NERVOUS SYSTEM, CONTDTUED, 

755. THfi spinal column contains the spinal cord, the roots 
of tlie spinal nerves, and the membranes of the cord. 

756. The spinal cobd extends from the medulla oblongata 
to the second lumbar vertebra, where it terminates in a round- 
ed point It presents a difference of diameter in different 
parts of its extent, and exhibits three enlargements. The 
uppermost of these is the medulla oblongata. There is no 
distinct demarkation between this enlargement and the spinal 
cord. The next corresponds with the origin of the nerves 
distributed to the upper extremities; the third enlargement 
is situated near the termination of the cord, and corresponds 
with the attachment of the nerves which are intended for the 
supply of the lower extremities. 

757. An anterior and posterior fissure divides the spinal 
cord into two lateral cords. These are united by a thin layer 
of' white substance. The lateral cords are each divided by 
furrows into three distinct sets of fibres, or columns ; namely 
the anterior, lateral, and posterior columns. The anterior 
are the motor columns ; the posterior are the columns of sen- 
sation ; the lateral columns are divided in their function be- 
tween motion and sensation. They contain the fasciculus 
described, by Sir Charles Bell, as the respiratory tract 

755—767. CH»ethetm<Mian^qfth0spmalcard,tiritialfwrvet,amdthetifw^ 
pathetic nerve, 755. WJiat does the spixud column contain ? 756. Give tht 
extent of the spinal cord. How many enlargements has this cor4 7 What 
is said of each enlargement? 757. Into how many parts ii the ipiBi] 
eord dlTided ? Giye the function of these columns. 
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766. The sfinal mbbvbs, that connect with the spical 
sord, an ananged in thirtyHuie pain, each arising by two 

Pig. 128. - Kg. 129. 




Tig. in. A —Mm of Um brain ud iplid csoIbbd. 1, Tha anIinB, t, Tb» 
•anteUum. 3, TlH ncdgtla eblooiiU. 4, 4, Tbs iiilDtl c«d In lU cual. 

Flf. HB. ABtsrtor vltw of tl» brain ud ■pdal cord. I, I, Tfa« two bamliiiben* 
of tiM unbran. 3, 3, Tha aanliaUiB. *, Tka dtuurr aana. t, Tha afUa 
■■rra. T, Tka tbljd pair itf Darraa, 8, Tba pAB TuaUL V, Tba fiurtb patr of 
■ ar raa. 10, Tbe lowar ponlon of tha nwlulli oMoBfaU. 11, 11, Tlia aplul eocd. 
U, IS, SfiHi aamrn. 13, 13, Tba bcaeUal ptaiol. 11, 14, Tba IbbIu and aMial 



tostfl t *a uileriar, or aator iMt, mai A poalariMr, or tm uUb $ 
roOL Each Borrs, «1mib sranitriy exuoiiifld, ia fbond to ew^ 

nst of an o^regala of reiy delicate fitantento, eacloasd in • 
commoD cellular eoTelope. 

759. Ilw anteiiOT roots arise from a aarraw white line 
upon Ute uderier ccdunuw of the spinal cord. The posterior 
toots arise fitmi a narrow gra; band formed hf the iDteraal 
gray Bubatancse of the cord. Tbey are largra, and the fila- 
ments of origin more numeioua than thoao of the aoterkx 
loots. A gan^icm ia found upon each of the posterior roots 
in the opnoMffi between the booes of the spinal oolunin through 
which the mam paae s . 

Kg. ISO. 




ng. na A teoim af m itAul eonU nimadid kf Ki dnth. B, A wflmil 
Mm, Ham* >rt ■'<■ union of tba cwtor not (C) uid iW ••HtUn nst {D.] Al D, 
tba (u^tsa Bpos ifeli noi li ihb. 

TOO. After the fonnation of the ganglion, the two roots 
unite, and constitute a spioal nerve, which passes through the 
opening between the vertebm on the sides of the spinal 
column. The nerves divide and subdivide, until their minute 
1 ramify on the tissues of the difieient orgua. 



Tn. Oire th> origin of tlia uileriar root). Of tba pmMrior roou. Ii 
wfakt taaptet do the pntatloi nxrti diflkr (hnn tha anlolitt } TOO. Tbn 
4o Oia two rooU anit*, and wlun do tba; p«» ? 
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V6L Tbe tpinal nerves are diyided into*— 

Cervical, •...•.• 8 pain. 

Dona], 12 «' 

Lumbar, •...••• 5 ^* 
Sacral, .•••«.. 6 ** 
7GSL The four lower cervical and upper dorsal paas into 
each other, and then separate to reunite. This is called the 
hrachfi-dl pleafus. From this plexus six nerves proceed, 
which ramify upon the muscles and skin of the upper ex« 
tremities. 

763. The last dorsal and the five lumbar nerves form a 
plexus called the lumbar, similar to that of the cervical. Six 
nerves pass from this plexus, which ramify upon the muscles 
and skin of the lower extremities. 

764. The last lumbar and the four upper sacral unite to 
form the sacral plexus. From this plexus five nerves pro- 
ceed, that are distributed to the muscles and skin of the hip 
and lower extremities^ 

765. The STKPATHBTXC NSBYB* consists of a series of 
Gam/gliro^ or knots, extending each side of the spinal column, 
forming a chain its whole length. It communicates with both 
the cranial and spinal nerves. With the exception of the 
neck, there is ^ ganglion fcHr each intervertebral space. These 
ganglia are composed <^ a mixture of cineritious and medul- 
lary matter, and are supposed to be productive of peculiar 
nervous power. 

* lli# ftmetme of tUs nerve is twj- oompUoatedy and dilFereiit 
phyriolofiiti Moribe te it viiiomftmctioni, Thooharaetflr ofitidis- 
■re not well understood. 



761. Oire the divitioik of the ipinal nervee. 762. What nerret eonati- 
tnte tlie tnraeUal plezoe ? How many nerres pan from this plezoa ? 
76S. How many nerres from the lumbar plezus, and where do they ran^ 
liy? Wu How ia the saeral plexus ftuBMd? 765. Of what does the 
qfmpdlietiD aerve eonslat } How fa the tjmpathetio narrt dlatribaMI 
What czeoplloB) Of what are the ganglfe oonpoaad) 
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766. The ganglia may be considered as distinct centres, 
giving off branches in four directions ; namely, the superior, 
or ascending, to communicate with the ganglion above ; the 
inferior, or desceodiog, to communicate with the ganglion 
below ; the external, to communicate with the spinal nerves ; 
and th« in^r^al, to communicate with the sympathetic fila* 
ments. It is generally admitted that the nerves that pass from 
the gunglia lupe lar^ thim &oee that entered them ; as if 
d^y imparted to the nerve some additional power. 

767. The bnmohgM of distribution accompany the arteries 
wbieb siipply the different organs, and £orm communicationa 
lUDnnd tbem, which are called plexuses, and take the name 
of the ailQiy with whieJi they are associated. Thus we have 
the me a on teiio plcaus, hepatic plexus, splenic plexus, dec. All 
the inteiBal orgptas of the head, neck, and trunk, are supplied 
with branches frcnn the sympathetic, and some of them exclu- 
sively ; for this reason, it is considered a nerve of curganic life. 

Flf.. 131. A bMiiUftil rapment^tton of the qrmpatlietic gpmglia and their eonnee- 
IfaMi math MlMr nm^rm. It in frqm the grand enprnvlng of Manec, nducMi in aiaa. 
A, A, A, TiM jMnilnaw fMifUoM and talar plazuf, dtuated bdow tka dtapbragm 
and beiklDd iba ■tooaacli. Tlila fpmglion ia aiuiatad in Um region (pit of Uie tloafe- 
*a«li) whwa • Mpir givea aevara' milbring. n, n, n, Tha tboracic ganglia, tan at 
•alavaa In nnwtar. E, JS, T>a aitamal and fnttraal tanaeliaa of the thoiaeie gan- 
glia. Q, H, TIm riglit and left eoronaiy plaxm, aitaatad upon tlia beart. I, N, Q, 
Tto fnfarior, nrtddia, and aopafflor earvieal ganglia. 1, The renal plena of nerroa 
that anmNinda tiM kidneys S, The Inniknr pingllon. 3, Tbair internal braneliaii 
4, Tbair asternal Iwrancbef. .5k T^ Mtle plexne of narvea tliat Ilea npen the aorta. 
TlM oHMr fattara and figoraa repraeent nerrea tliat eonnect impprtant organa and 




T-^ff 



Wbtt lilha.dM|8nor«e.l31? W. How mny tbe fmglia be ooBri4> 
trad } 787. What is nid of the braaehat of the ■yms^thetie Mnr«? 



M6 AIUTOICT, FHTSIOLOttT, A1C9 STOIBirX. 



CHAPTER XXXYIII. 

THTSIOLOGT OP THE NERVOUS SYSTEM. 

768. Trb brain is regarded by physiologists and phfloso- 
phers as the organ of the mind. Most writers consider it as 
*A Aggregate of parts, each .charged with specific functioDS, 
and that these functions are the highest and most important 
in the animal economy. To the large brain, or cerebral lobes, 
they ascribe the seat of the faculties of thinkings memory, and 
the viU. In man, this lobe extends so far backward as to 
cover the whole of the cerebellum. To the cerebellum, or 
litde biain, is ascribed the seat of the animal, or Unoer pro^ 
pemiiiet* 

769. *^The constant relation between mental power and 
development of brain, explains why capacities and dispositions 
are so different. In infancy, for example, the intellectual 
powers are feeble and inactive. This arises partly from Ae 
inaptitude of a still imperfect brain ; but in proportion as the 
latter advances toward its mature state, the mental faculties 
also become vigorous and active.^' 

770. We are able, in most instances, at least, to trace a 
correspondence between the development of the cerebral lobes 
and the amount of intelligence possessed by the person. The 
weight of the brain i^ man to that of the whole body varies 



768--772. Owe the phyaiology of the nervous syetem, 768. How ii tht 
brain regarded by physiologists and philosophers ? What do they ascribe 
to the cerebrum ? To the cerebellum ? 769. What does the relation be* 
tween Rental powers and development of brain explain ? 770. What if 
eaid respecting the correspondence between the development of the bnia 
and the amount of intelligence possessed by the person ? What if said of 
the weight of the brain ? 



PETSXOLOGT 07 TBB mSBYOtTS ST8TBM. S47 

in diffeTent individuals. The heaviest hrain~ on record was 
that of Cuvier, which weighed 4 pounds and 13 1-2 ounces. 

771. The brain likewise holds an important relation to all 
the other organs of the system. To the muscular system it 
imparts an influence which induces contraction of the fibres. 
By this relation they are brought under the control of the will. 
To the skin, eye, and ear, it imparts an influence that gives 
sensibility, or the power of feeling, seeing, hearing, &c. 

772. Again, the 'involuntary functions of the different por- 
tions of the system are more or less influenced by the brain. 
If the action of this central organ of the nervous system is 
destroyed, the functions of the digestive, respiratory, and cir- 
culatory apparatuses will be much disturbed or entirely sup- 
pressed. 

773. The brain is the seat of sensation. It receives the 
impressions made on all parts of the body, through the medium 
of the sensitive nerves. That the impressions of external 
objects, made on these nerves, be communicated to the brain, 
where sensation is perceived, it is necessary that they be not 
diseased or injured. 

Observation, There is a plain distinction between sensa- 
tions and impressions; the latter are the changes produced 
in the extremities of the nerve ; the former, the changes pro- 
duced in the brain and communicated to the mind. 

774. What part of the brain receives the impressions or has 
the most intimate relation with the intellectual faculties is 
unknown. Some portions, however, are of less importance 
than others. Large portions of the cortical, or outer part, are 
frequently removed without aflTecting the functions of this 

771. What if taid of the relation of the brain to all of the organs of th« 
body ? 772. Are the inyoluntary fanctiona of different parts of the system 
inflaenoed by the brain ? 773. Where is sensation perc^yed ? By what 
•geney axe the iminessions of external otgeets eonyeyed to the brafak? 
What it the difference between sensations and impressions ? 774* le it 
kaowa what part of the brain has the moet intimate relation with th« inlal- 
lettnal fclfal t iii } 



orghn. Pieces ef the nedallaiy, or oenkrai paita» tere facm 
lencrred by injuriei without impairiiq; the iatelkct or deHroy- 
ing Ufe. Thk organ, althoitj^ it tskei oogntSEa&oe of ereiy 
•BOMttion, ift, of itself, but slig^y seaable* It may be cut, of 
fierts may be removed without fieln, and &e indindind^ at 
the Btane time, letain his conscioasnBss. 

77& The JMrain is the seat of the loilL It superinietids <he 
physical as well as the mental mon^mentm and the mefiura of 
eommunication from this oi^gan to the mmeles, or the parts to 
be moved, is the motor nerves. If the biain is in a qines> 
cent stale, the mnacles are at rest ; if, by en act of the will, 
the bsain sends a portion of nervous influence to a Totuntavy 
muscle, it immediately contracts, and those parts to whidi die 
muscle is attached move. There is no perceptible interval 
lietween the act of die will and the motion of die part 

776. Bome physiolegisfei ssBsect, that Ike nseduHa obkin0ita 
is the point at whidi excitement to motion commenoes* and 
sensation tenninates ; and alsio, that it pOEnesses die power of 
originating motion in itself. 

OhserveUian. The medulla oblongata, unliBES ibe hmn* is 
highly sensitive; if shghtLy punctiaed,oeavulMonsfeUtMr; if 
BBuch mjcued, resfHrntion, tnr hreathiiig, immediate^ ceases. 

777. h IB remaiiBable that the nerves whieh -ease tfipom 
the right side of the spinal covd oooamnaieate widi dM left 
hemisphere of the oeiebnmi, and vtee osrai ; tius residts from 
the cioadngi^the&res in the medulla ob ioo g a t a . kfoUowa 
ftomtbis, that if the right side of the brain receives an iiQiny, 
ihe parts of the opposite side of the body lose their sansibiliqr 
and motion. 

OdsfToafions. 1st. If die cranial nerves whichare connected 



What poitiont ha.ve beta rtmoyed witkont imiMurng die iatellcet? 

VVbittkzsBMffkablfiaftkebrsin? 775. Whatit tbeiafliueiioeof thebiva 

ayoA the swaelee ? 770> WhU de come |»bytiolo^;istc snert of th« nwdnl- 

.Jii^«b|eqgUa? 777. Wbet it remvkaUe i>f the atrrat.? Givs dksltl 

reUtiye to the enaial nerrei. 
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^ a sfiBgle rMt ai^ dmded, only the aenaatien of ihe part 
Id which they are dietrtbuted is lost Thus, if ^ optie nenre 
is divided, the sense of ▼tsion disappeara, but te motions of 
the eye are performed as readily as before. But, if the spinal 
nerves are divided, both sensation «md moftiofi of the part ib 
which they lead are destroyed. 

IM. When ^ spinal cord is divided or compressed, as in 
fta ctur es of the spinal column, all parts below the fraeture ^le 
paralyzed, though the nerves leading to these parts may be 
vnmjtired. 

8d. Again, one side of the body or one limb may become 
insensible, and the power to move it, be perfeedy retained ; or 
die reverse of this may happen — die power of motion will 
remain, while sensation is gone. In ^ former instance, the 
function of the posterior, or sensitive column of 4he spinal cord 
on one side is destroyed ; in l3ie latter, tiie uitMior, or motor 
column is affected. 

4ai. In some cases, both sensation and motion of one side 
of the body or one limb are destroyed. In each instances, 
bodi the anterior and ^tse posterier columns of one -side of 
tiie spinal eord are diseased. 

Tt8. vigorous and controllable muscniar contraehon re* 
quires a sound and weU^developed brain. If this organ is 
defective in tibcso particulars, the movements will be ineffi- 
cient, and may be irregular. The central organ of the ner- 
vous system must, likewise, be in an active condition, to induce 
regular, steady, and controllable musctdar movements. 

Ohtenations. 1st. Fersons who have sufiered lirom apo- 
plezy and other severe diseases of die brain, hav««n-involun- 
taiy trembUng of die linibs, which lesidts Trom ti ii^eidtened 
state of the nervous system. 

To tha HttiuU nenrtt. "Wluit |i nid oT the oompresdoii of the fpinal 
eord? Ghw the Sd obeenratlon reUtiye to the ipfaial nenret. The 4th 
obtervatio&. 778- Upon what does Tigoroni eoatrolltble mnieolar eoa- 
teactioa depend? What ctneet the involttntary trembling oT the limbe 
la penoai who have ■oifoed from apoplezj ? 

80 
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2d. The tremor of the hand, that lessens the usefulnea oc 
incapacitates the fine artist or skilful mechanic, in the piime 
of life, from pursuing their vocations, m^iy be, and is often, 
induced by the influence of intoxicating drink, which debili- 
tates and disorganizes the brain. 

3d. The tottering step, trembling hand, and shaking head 
of the aged invalid, are the results of diminished nervous 
energy, so that steady muscular contraction, so essential to 
regular movements, cannot be maintained. 

779. No difference can be discovered in the structure of 
the several kinds of ^erves in any part of their course, and 
the functions they are designed to perform can only be known 
by ascertaining the place of their origin. The nerves may 
be functionally divided into five groups. 

780. 1st Nerves of special sensation. These are the first, 
second, eighth, and it may be one of the branches of the fifth 
pair of cranial nerves. The function of these nerves is par- 
ticularly described in the chapters upon the senses of smell, 
vision, hearing, and taste. 

781. 2d. Nerves of general sensation. These embrace the 
fifth pair of cranial nerves, and the thirty-one pairs of spinal 
nerves. In those parts that require sensation for their safety 
and the performance of their functions, there is an abundant 
supply of sensitive nervous filaments. The nerves of sensa- 
tion are mostly distributed upon the skin. Few filamenti 
ramify upon the mucous membranes and muscles. 

Ohservalions. 1st. The painful sensations experience^ in 
the face, and in the teeth or jaws, (tic douloureux and tooth- 
ache,) are induced by irritation and disease of a portion of 
the filaments of the fifth psur of cranial nerves. 



The tremor of the hand among lome mechanics in the prime of Hlb? 
The tottering atep of the aged inyalid ? 779. What is said relatiye to the 
structure of the nenres ? How may they be divided ? 780. Oiye the Bcrf« 
of special sense. 781. Those of general sensation. Where are ths aVTiS 
of MneatlQB distributed ? What causes tic douloureux ? 



9 
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2d« The unpleasant sensation sometimes experienced when 
we bear the grating of a file or saw, is produced by the con- 
nection of the nerve that passes across the drum of the ear 
with the fifth cranial nerve. 

3d. When pressure is made on the trank of a nerve, the 
sensibility of the part where the nerve ramifies is modified. 
This is illustrated, when pressure is made upon the large 
nerve of the lower extremity (sciatic) in sitting upon a hard 
bench. The foot is then said to be ^^ asleep." 

4th. When the trunk of a nerve is diseased or injured, the 
pain is experienced in the outer extremity of the nerve. A 
blow upon the elbow, which causes a peculiar sensation in the 
littie finger and one side of the ring finger, affords a familiar 
illustration. This sensation is produced by injuring the ulnar 
nerve, which is distributed to the littie finger. 

782. dd. Nerves of motion. These are the third, sixtii, 
and twelftii pairs of cranial nerves, and the thirty-one pairs 
of spinal nerves. These nerves are distributed to the fibres 
of the five hundred muscles of the body. The functions of 
the muscular are different from those of the sensitive nerves. 
The former are provided for the purpose of moticm, and not 
of feeling. Hence, muscles may be cut, and the pain will be 
slight, compared with the cutting of the skin. This may be 
called muscular pain. Weariness is a sensation recognized 
by one set of muscular nerves. 

783. So uniformly is a separate instrument provided for 
every additional function, that there is strong reason to regard 
the muscular nerves, although running in one sheath, as in 
reality double, and performing distinct functions. Sir Charles 
Bell, in his work on the Nervous System, endeavors to show. 



How it the peenliur lensation aoeonnted for when we hear the gnting 
of a file or saw ? What produces the sensation when the foot is said to 
be *< asleep i " What is the effect when the vlnar nerre is injured by a blow ? 
782. Give the nenres of motion. What is said of the ftmetiMis of ths 
mvMnlar nerves ? 788. What doss Sir Charles Beaendsttroffttsbow I 
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liisl one «et of nervous ^bfes eeBvejB ^ mandate fitmi Ibe 
brain to the m^MK^le, aad excitea the eeatmcdoa ; and that 
another set conveys, from ^ musele to ihe brain, a peculiar 
sense of the state or degree of contraetimi of the muscle, faj 
which we are enabled to judge of llhe amount of 8timul« 
neoesMHy to aecompli^ the end denred. This is obYiouslj 
an indispensable pieee of infbriacktion to &e nund in rego- 
latii^ Uie inovements of the body. 

' 784. 4th. Nerve$ of retpiration. These vre tiie^yartfa, 
seventh, nindi, tenth, and eleventh pair of cranial nerves, 
also the phrenic and the external respiratory nerve. AB of 
^90 nerves have dieir origin In a distinct tract or column, 
oailled the lateral, in the upper part of the spinal cord. Hence 
it is sometinies named the respiratory column. These nerves 
are distributed to one a£ the muscles of the «ye ; to ^be mus- 
cles of the face ; to the tongue, pharynx, ossophagus, stomach, 
heart, lungs, diaphragm, and some of the muscles of the neck 
and chest. 

1186. It is through Htn instirumentsility of the aecessoiy, 
pbreflic, tmd external respiratory nerves, (10, 11, 12, 18, % 
m,) ^tuii ike muscles empl<^ed in respiration are brcni^ 



Vif. BlL The d to ltl fcuchi f u of tte rapimtoiy B«nr«i. «, Section of Um hnte aal 
«w4ii|la e^MfKi. *, triie letemi folmnae of the^fwil eoHL «, fi Tte *Bipliaioi7 
tract of the tpinal cord. < The tongue. «, The Imiynz. /« The hronchln. ^^ He 
CBSophigua. kf The itomach. i, The diaphragm. I, The pneamogaetric oeira. 
B, The enperior iMgmsMll nerre^ 8, The raenmqt iMjng^nl nerre. CThaae twe 
ramify on the laiynz.) 4i The palmonaiy plezoi ef the tenth nerve. 5^ The cantfH 
pletue of the tenth nenre. Theee two plezuaM eopply the heart and Innga wfth Mf* 
JWuerSlamewia. 7» The oiigla of :the fbimh pair of sMras, thatpnavn taMtm-m^mki 
jMlfne awaele of the igre. 1^ The orfgbi of the Ihcial MrTe,thafti8 fpfoi^ ont en the 
tide of the Ihce and noee. 9, The origin of the glofM-phaiyngeal nenre, that paami 
•*.tbe tottgne and pbaiynz. IS, The Migteof th» epinal neeaieoiy n e i n e. U, TUi 
lerre penetratiag the aternoHaaetoldette mnacle. ISI, The origin of the internal iai> 
Oratory or phrenic nerve, tliat is aeen to ramiiy on tlie diapiiragm. 13, The ori^ ef 

■enre.^dmt.lanlS•a on the 



^!^^«— ^^i^w^p^i^^w— p^jiwyw.-.— p^'Tf^—^'r^ '■■ • m * 



'V4k GtretiwntpiiatacjrMRM. Wlintis aaidiiLisfanneetD ibm trngin- 
fOKj amwm tf 160. Thvonghtheiagou^of wltnft 



liliiHi willimrt: Ae wbOBtiSBf tJt ^^ nilernsreiios of om 
nund. TImmi^ \o a ccrtiin extent tliey may be imder te 
mfloBiBneof diewfll,yetiti»only inaeecsopdeiyd^gee. No 
one can loog to^end die movements of lespbalioa ; * for in 
a flhoit time, inrtii iri i f e feeling iasoes its inesistible nwiTMfatff, 
winch n^tiier re quire s die aid <^ ening wisdoin, nor biooki 
die capricioos inteiferenoe of the will. 

786. The firardi, sev^ith, and tendi pairs of nerres, (7, 8, 
9, fig. 132,) with die qnnal aocessoiy, phrenic, and extemai 
respiraloiy, are aot only connected with die fbnctioii of lespi- 
ntion, bat eontribate to die etpression of the paasioM and 
emotions of the mind. 

787. The influence of dus order of nerves in the express 
mnof the passions, is strikingly depicted in Sir Charies Bell^i 
Treatise on die Nervous System. " In terror,*' he remaiio, 
^ we can readily concave why a man stands widi his eyes 
intently fixed cm die object iA his fears — die eyebrows ele- 
vated, and the eyeballs largely uncovered; or why, with 
hesitating and bewildered steps, hb eyes are ra|ndly and 
wildly in search of something. In diis way, we only perceive 
die intense application of his mind to die objects of his appro* 
hension, and its direct influence <m die outward organs.^ 

788. ^^ But when we observe him i^irther, diere is a qmaai 
in his breast; he cannot breathe freely; the chest remains 
elevated, and his respiration is short and rapid. There is a 



* Dr. SHiotson, and •ome other writers on phyaiolog^, hsve detailed 
eaaea of deadi from rohmtary snapension of reapiration. But theaa 
caaea are not conclusive, aa examinationa were not made* ao aa to 
determine positirely, that death did not result from diaeaae of the 
heart, brain, or some other vital organ. 

Can respiration be suspended for any oonsiderahle length of tims? 
786. What nenres contribute to the expression of the passions and emo* 
tions of the mind ? 787, 788. What doss Sir Charies Bell say of the inin- 
enoe of this order of nenres ia the expression of the j^assions ? 



gasping and coiiTuliire motion of his Kfis, a Mmor «n his 
liollow cheeks, a gasping and eatching of his lliroat; his 
heart Imocks at his ribs, while jet there is bo foree in the 
circulfttion -^ the tips and cheeks being ashy pale.^* 

788. *^ These nerves are the kistmiments of expression, 
from the smile upon the inlant^s cheek, to the last agony of 
life. It is when the strong man is subdued by this mysterious 
snfluenoe of soul en body, and when ihe passions may be 
truly said to tear the heart, that we have ^e most afflicting 
pietom of hamaa frailty, uid the most nnequirooal proof 
Ihat it is the order of functicms we have been eonaiderihg, 
that is thus afiected. In the first struggle ef &e infant to 
dsaw breath, in the man recovering from a state of s«iflfbea- 
tion, and in the agony of passion, when die breast labors Irom 
the influence at the heart, the same system of parts is -effected, 
the same nerves, the same mnsotes, and the symptoms or 
chamcter have a strict resembtanee.** 

790. The seventh pair of nerves not only eommuoscates 
the purposes of the will to Uie muscles of the face, but at &e 
same time it calls them into action, under the influence of 
instiiict and sympathy. On this subject a late writer remarks, 
^ How eacpresnve is the face of man ! How eieariy it «m- 
Doiinces the thoughts and sentiments of the mind ! How well 
depicted are the passions on his countenance ! tumultuous 
sage, abject fear, devoted love, envy, hatred, grief, and every 
other emotion, in all their shades and diversities, are imprinted 
^ere, in characters so clear that he that runs may read! 
How difficult, nay, how impossible, is it to hide or falsify 
the expressions which indicate the internal feelings! Thus 
conscious guilt shrinks from detection, innocence declares its 
confidence, and hope anticipates with bright expectation." 

Ob$ervatian. The fifth pair of nerves (% 136) is dis- 

789. Ar« they alto the ini tminentt of expretsion, either of joy or grief ? 
190. Wballs.ielA famferenee to thsieventhpidrof ncrretl Whereto 
«M flfUi Hr «f a«vM diitiftatel f 



of tefi»e en which the a e v e n lh pur 
mesnts for aeosasioii, the latter for 
die w i eiah peir of nerves is divided, 
d e s tiuye d bf disease, die side a£fected loses 
an popvcr of t ipit ■ioo, dioc^ sensation leinaiiw ana£fected. 




Ofei die eontiaij, if ve divide die fifth pair, wenawitian is 
entirely destrajned, niule cxpRssMii remains. 

79L SdunesyaqMlkCtc nerve. Thn nerve oonfenTitalitj 
on all Ae impot l a nt portions of die syslNon. It exerts a coo- 
tralling infiaenee over die invofandazy ftmctionB of digestioo, 
ahaoqiCiQB, aecrelioo, ciirolation, and nntrition. £Teiy por- 
tian of die bod j is, t9 a ceitain extent, under its inflneooe, as 
horn Ass system <^ nerves accompany the blood- 



798L An impcnta nt nse of die sympathetic nerve is to 
foBBi a cn sn mnni eation of one part of the system with another, 
ao dMt one oigsn can take cognizance of the condidon of 
evoyodier, and act aoccHdingly. If, for exampley disease 
•eixes die hrsin, die stomach, fay its sympathetie oonnectiaii, 
knofwa it ; and as nonrishment vould add to the d ineasc, h 
lefoses to receive food^ and perhaps throws off vrhat has 
already been taken. Loss d appetite in sickness is thus a 
kind piovinon of natoze, to prevent our taking food when it 
woold be injnrioas ; and f(^owing this intimation, vre, as a 
gsneial rale,shoiild abstain from food until the ^petite returns. 



Pif-iax Atack vfevora* fenia and qiiDal cOTi. l^Tht eenitnm, %Tkt 

4, Ncrraoftheltee. S, Tte knchiid plena ef 

IS, NenmtlntpManicrtlMribfl^ 11, Tki 

l^TtoacralplenBaf Bsrvas. 13, 14, U^ ]6» Honrw sf 




What is the fimctioa of this nenre ? What is the affect if the serenft 
pair is divided, or its fimetion destrojed by disease ? 791. What is said of 
the syn^athetie ncrre ? 702. What is the use of the sjmpathetie aysten? 
Sxplaiaiig. 133. 

Nate. Let the anatomj axid physiologj of the nerrons system Iw 
K f i ewed ftoBK %s. Ul, 132; 133; or from ^"^♦1^mi1Ta^ ovUins plsts» No. 1 



CHAPTER XXXIX. 

HYQIENB OP THE NERVOTJS SYSTEM. 

793. As die different organs of the system are dependent 
on the brain and spinal cfxed for- efiicieitf funcdonal action, 
and as the mind and bxaia ue closely associated during 
life, the former acting in strict obedience to liie laws whidi 
regulate the latter, it beoomes floi^oljeet of primary impor- 
tance in education^ lo diseov^ what Aese Jaws are, that 
we may escape the numeroos evils consequent on their 
Tiolation. 

794. For hedAy and ^fietml aeU&n^ the Wain shcmid he 
pHmarUy sound; as this organ is sulijeot to &e same gen- 
eral laws as other parts of the body. If the brain of the 
child is fiee from defects at birth, and acquires no impra|)er 
impressions in infancy, it will not easily become diseased in 
after life. But, if the brain has inherited defects, or has ac- 
qnired a proneness to disease by mismanagement in early life, 
it will more easily jrield to influences that cause diseaaed 
action. The hereditary tendency to disease is one of the 
most powerful causes thftt produce nervous and mental afieo- 
tions. Consequently, children have a sti^ng tendency to the 
diseases from which the parents suffered. 

795. When both patients have simuar defects, or have 
descended from tainted families, the children are usually more 
deeply impressed with their imperfections than when only one 

79S-SM. Gwt tk§ hffgimi if ih» mroom wftUm. 793. Wlij it it im- 
portant to know the Uws which rogulato the action of tiie brain? 
794. What is nocMtary that tho action of the brain be healthj and effi- 
eianti What feUowt if tho brain of the ehUd hai inherited defeeti? 
790. What !■ the effMt when both parenta poHew timilar defeeto \ 



the defect This is the reas«A of the frec^noy of 
nervous disease and imbecility among ihe opulent^ as infer* 
marriages among near relations are ta6Te frequent with this 
class than among the poor. 

Ohservatian, Among some oi the reigning families of 
Europe, particularly the Spanish, the folly of inteihaaarriage 
among themselves is strongly illustrated. The high and noble 
talents .that characterized their progenitors are not seen, but 
there is now exhibited, among their ^seenda^ts, ittbecitity 
and the most revolting forms of nervous disease^ 

796. ** Unhappily, it is not merely as a cause i^ disease, that 
hereditary predisposition is to be dreaded. The obstacles 
which it throws in the wa/^of permaneirt iiseoyery Ht^ even 
more formidable, and can never be entirely removed* 
Safety is to be found only in avcHding ^ p«rpetaatioB 
of the mischief.** 

797. ** Therefore, if two persons, each naturally of excitable 
and delicate nervous temperament, choose to unite for lifc, 
tbey have themselves to blame for the concentrated influence 
of similar tendencies in destroying the health of their off* 
spring, and subjecting them to all the miseries of nervous 
disease, madness, or melancholy •'' The command of God 
not to marry within certain degrees of consanguinity, is in 
accordance with the organic laws of the brain, and the 
wiBdom of the prohibition is confirmed by observation* 

ObservaHoiu The inhabitants, females particularly, of the 
sea-girt islands of America, are more afiected with nervous 
diseases, than those who reside upon the mainland. The 
prevalence of these affections is ascribed to the frequent 
intermarriage of persons closely refaited by blood. 



What ii on* eaoM of nttToiliidiMMe among the higher elanM? Wkal 
It trot of lome of the reigning famHiefl of Borope ? 796. Why it heradiP 
taxy preditposltion to be dreaded ? 797. It the prohihitioii of God sttpeet* 
Ing intenhairiage In aeoordaaee with the oiganio lam of the hialal 
What U Mid a the Inhabitaatt of the tea-girt Ithuidt ef Jbneriea ? 
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796. ne train reqw ir e s a due iupply of pure blood, Thk 
organ reoeiTes an unusually large supply of blood, in com- 
parisoQ with the rest of the body. It is estimated that one 
tenth of all the blood sent from the heart goes to this organ. 
If the arterial blood be altogether withdrawn, or a person 
breathes air that is filled with carbonic gas, the brain ceases 
its proper action, and sensibility with consciousness becomes 
extinct 

lUugtraUons. 1st If a person lose a considerable quantity 
of blood, dizziness and loss of consciousness follow. Tliis 
results from the bmin not receiving a sufficient amount of 
blood lo sustain its functions. 

2d. When an individual descends mto a well or pit that con* 
tains carbonic acid, the blood is not changed or purified in 
the lung9, and loss of consciousness and death soon follow. 

799. The slighter variations in the state of the blood have 
equally sure, though less palpable effects. If its vitality ii 
impaired by breathing an atmosphere so much vitiated as to 
be insufficient to produce the proper degree of ozygenatioQ, 
the blood then affords an imperfect stimulus to the brain. As 
a necessary consequence, languor and inactivity of the men- 
tal and nervous functions ensue, and a tendency to headache, 
Aunting, or hysteria, makes its appearance. 

Ohservationi, 1st Let a person remain, for a time, in a 
erowded, ill«ventilated, hall or church, and headache or hinU 
oess is generally produced. This is caused by the action of 
impure blood upon the bndn. 

2d. If a school-teacher wishes to have his pupils, on the 
day of examination, appear creditably, he will be careful to 
have the room well ventilated. Ventilating churches might 

798. Why does the brain require a due supply of pure blood ? What is the 
effect when a person loses a considerable quantity of blood ? What causes 
the loss of consciousness when carbonic acid is breathed ? 799. What 
effects are produced by slight yariations in the quality of the blood ? Tnm 
the foUowing obserrations, give aome of the effects of impure blood oa 
Ihebmia. 
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prevent the inattention and sleepiness that aie observed 
during the afternoon service. 

3d. In many instances, the transmission of imperfectly 
oxygenated blood to the brain, is an influential cause in the 
production of nervous disease and delicacy of constitution. 
The only efficient remedy for these conditions is a supply of 
pure blood to the brain. 

800. The hrain tihould he called into action. This organ, 
like the muscles, should be used, and then allowed to rest, or 
cease from vigorous thdDight. When the brain is properly 
called into action by moderate study, it increases in size and 
strength; while, on the^other hand, if it is not used, the 
action of this organ is enfeebled, thereby diminishing the 
function of all parts of the body. 

801. The brain, being an organized part, is subject, so far 
as regards exercise, to the same laws as the other organs of 
the body. If it is doomed to inactivity, its size diminishes, its 
health decays, and the snental operations and feelings, as a 
necessary consequence, becorne dull, feeble, and slow. If it 
IS duly exercised afler regular intervals of repose, the mind 
acquires readiness and strength. Lastly, if it is overtasked, 
either in the force or duration of its activity, its functions 
become impaired, and irritability and disease take the place of 
health and vigor. 

802. The consequences of inadequate exercise will first be 
explained. We have seen that by disuse the muscles become 
emaciated, the bones soften, and the blood-vessels are oblit- 
erated. The brain is no exception to this general rule. It is 
unpaired by permanent inactivity, and becomes less fit to 
manifest the mental powers with readiness and energy. Nor 
win thi^ surprise any reflecting person, who considers that the 

SOO. Why thoold the brain be called into action ? 801. What is th« 
effect if the brain ie doomed to inactiTity ? 802. Show the eonseqneneea of 
ditnie of the organa mentioned In inreoeding ohaptert. Boee the tarns 
prineiplt npply to the bnin } 

81 
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as a part of the same animal system, is nomidied by 
the same blood and regulated by the same vital laws as the 
muscles, bc»es, and arteiies. 

803. It is the weakening and depxessing eSed which is 
induced by the absence o£ the stimulus necessaxy ibt the 
healthy exexcise of the brain, that renders solitaiy confine* 
ment so severe a punishment, even to the most daring minds. 
Keeping the above principle in view, we shall noi be suipnsed 
to find that tum-^xereise of the brain and nervous system, or, 
in other words, inactivity o£ intellect and feeling, is a veiy 
fi!equent predisposing cause of every form of nervous disease. 

804. For demonstrative evidence of this position, ^^e have 
only to look at the numerous victims to be found amoog 
females of the middle and higher ranks, who have do calls to 
ez^jrtion in gaining the means of subsistence, and no olijecti 
of interest on which to exercise their mental faculttea, and 
who, consequently, sink into a state of mental sloth and 
nervousness, which not only deprives them of much eiyoy« 
ment, but subjects them to suffering, both of body and mind 
from the slightest causes. 

805. But let the situaticm of such persons be changed: 
bring them, for instance, from the listlessness of retirement 
to the business and bustle of the city ; give them a variety of 
imperative employments, and so place them in socie^ as to 
supply to their cerebral o^ans that extent of exercise which 
gives health and vivacity of action, and in a few months the 
change produced will be surprising. Health, animation, and 
energy, will take the place of former insipidity and dulness. 

806. An additional illustration, involving an important pnn* 
ciple in the production of mai^ distressing forms of disease 

80S. What nnden lolitaxy oonfinement so Mrere » punishment to ths 
inost daring minds ? What is a predisposing cause of nenrona disease ? 
iOl & what classes do mental and nenrons debilitj preyaiU W- How 
esn tiiis be eonnteraeted ? M. GiTe another illustration^ showing hqm 
of the hratn Is Induetd. 
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will be fbond in the case of a man of mature age, and of 
active habits, who has devoted his life to the toils of businesSi 
and whose hours of leisure have been few and short. Sup- 
pose such a person to retire to the country in search of repose, 
and to have no moral, religious, or philosophical pursuits to 
occupy his attention and -keep up the active exercise of his 
bmin ; this organ will lose its health, and the inevitable result 
will be, weariness of life, despondency, or some other variety 
of nervous disease. 

807. One great evil attending the absence of some imper- 
ative employmc^nt or object of interest, to exercise the mind 
and brain, is the tendency which it generates to waste the 
mental energies on every trifling occunence which presents 
itself, and to seek relief in the momentary excitement of any 
sensation, however unworthy. The best remedy for these 
evils is to create occupation to interest the mind, and give 
that wholesome exercise to the brain, which its constitution 
requires. 

609. T%e evils arising Jrom excessive or iU*timed exercise 
of the hrain, or any of its parts, are nvmerous. When we 
use the eye too long, or in too bright a light, it becomes blood- 
shot The increa^d action of its vessels and nerves gives 
rise to a sensation of fatigue and pain, requiring us to desist. 
If we relieve the eye, the irritation gradually subsides and 
the healthy state returns. But, if we continue to look intently, 
or resume our employment before the eye has regained its 
natural state by repose, the irritation at last becomes perma- 
nent, and disease, followed by weakness of vision, or even 
blindness, may ensue. 

809. Phenomena precisely analogous occur, when, from 

807. WhAt it (ma great evil attending the absence of aome imperatiTe 
anplojmcnt to exereiae the mind and hrain } What is th# tnie remedy for 
these evils? 808. From what other cause do cyiIs arise to the brain? 
BxpUia the evilof it by the excessive nse of the eye. 809. What is the 
mdy difiiBiuioe in the analogy of the phenomena of the e^e and brain ? Has 
Ike anabgy been verlAed ? 
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intense mental excitement, the biain is kept long in a state of 
excessive activity. The only difference is, that we can always 
see what happens in the eye, but rarely what takes place in 
the brain ; occasionally, however, cases of fracture of the skuU 
occur, in which, part of the bone being removed, we can see 
the quickened circulation in the vessels of the brain, as easily 
aa those of the eye. 

810. Sir Astley Cooper had a young man brought' to hiin, 
who had lost a portion of his skull, just above the eyebrow. 
^ On examining the head,'' says Sir Astley, *'*' I distinctly saw 
that the pulsation of the brain was regular and slow ; but at 
this time he was agitated by some opposition to his wishes 
and directly the blood was sent with increased force to the 
brain, and the pulsation became frequent and violent'' 

811. Indeed, in many instances, the increased circulation 
in the brain, attendant on mental excitement, reveals itself 

iwhen least expected, and leaves traces afler death, which are 
very perceptible. When tasked beyond its strength, the eye 
becomes insensible to light, and no longer conveys any im- 
pressions to the mind. In like manner, the brain, when much 
exhausted, becomes incapable of thought, and consciousness 
is almost lost in a feeling of utter confusion. 

812. At any time of life^ excessive and continued menial 
exertion is hurtful ; but in infancy and early youth, when the 
structure of the brain is still immature and delicate, perma- 
nent mischief is more easily produced by injudicious treat- 
ment than at any subsequent period. In this respect, tlie 
analogy is as complete between the brain and the otlier parts 
of the body, as that exemplified in the injurious effects of pre- 
mature exercise of the bones and muscles. 

813. Scrofulous and rickety children are the mo^t usual 

810. Relate the case detailed by Sir Astley Cooper. 811. May the 
Increased functional action of the brain change its structure ? 812. At 
what age particularly is excessive and continued mental exertion huYtfbl I 
•IS What is said of scroftilous and riokety ehildren ? 
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sufTeren in this way. They are generally remarkable for 
large heads, great precocity of understanding, and small, deli- 
cate bodies. But in such instances, the great size of the brain, 
and the acuteness of the mind, are the results of morbid 
growth. Even with the best of management, the child passes 
the first years of its life constantly on the brink of active 
disease. 

814. Instead, however, of trying to repress its mental 
activity, the fond parents, misled by the early promise of 
genius, too often excite it still further, by unceasing cultiva« 
tion, and the never-failing stimulus of praise. Finding its 
progress for a time equal to their warmest wishes, they look 
forward with ecstasy to the day when its talents will break 
forth and shed lustre on its name. 

815. But in exact proportion as the picture becomes 
brighter to their fancy, the probability of its being realizect 
becomes less ; for the brain, worn out by premature exertion, 
either becomes diseased, or loses its tone, leaving the mental 
powers imbecile and depressed for the remainder of life. The 
expected prodigy is thus easily outstripped in the social race 
by many whose dull outset promised him an easy victory. 

816. Taking for our guide the necessities of the constitu* 
tion, it will be obvious that the modes of treatment commonly 
resorted to ought to be reversed. Instead of straining to the 
utmost the already irritable powers of the precocious child, 
and leaving his dull competitor to ripen at leisure, a systematic 
attempt ought to be made, from early infancy, to rouse to action 
the languid faculties of the latter, while no pains ought to be 
spared to moderate and give tone to the activity of the former. 

817. Instead of this, however, the prematurely intelligent 
child is sent to school and tasked with lessons at an unusually 

814. How are such children usually managed ? 815. What is the causa 
of their early promise and subsequent disappointment ? 816. What mode 
of treatment shsuld be adopted in eduoating precocious children) 
817. Howshotild the dull or less active child be treated? What la the* 
MMaleourae? * 

31 • 
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•oriy age, wlule the healthj bat more backward boy, irlio 
leqnites to be sdmulalBd^ is kept at borne in idteneas, pei^ 
bapa for two or three jean longer, merely on account of 
his backwardneas. A doable error is here committed. The 
consequences to the intelligent boy are, frequently, the per- 
manent loas both of heahh and %ii his envied superiority ot 
intellect 

818. In yoath, too, moch mischief b done by the long 
daily period of attendance at school, and the continued appli- 
cation of the mind which the ordinary system of education 
requires. The law of exercise — that long-sustained actiott 
ezhaustB the vital powers of the organ — applies as weU to 
the brain as to the muscles. Hence the necessity of varying 
the occupations of the young, and allowing frequent intervals 
of exercise in the open air, instead of " enforcing the continued 
confinement now so common.'' 

ObservoHan, It is no unusual occurreilice, that on examina« 
tion day, the best scholars appear indifferently. This may be 
the result of nervous exhaustion, produced by extra m^ital 
effiirt in preparing for the final examination. It is advisable 
for such pupils to divert their minds from close study for a 
few days previous to examination. During this time, the 
student may indulge in physical recreation, social intercourse, 
and a modemte amount of reading. 

819. *^ In eariy and middle life, fever, an unusual degree 
of cerebral disorder, is a common consequence of the exces- 
sive and continued excitement of the brain. This unhappy 
result is brought on by severe study, unremitted mental exer- 
tion, anxiety, and watohing. Nervous disease, from excessive 
mental labor and high mental excitement, sometimes shows 
itself in another form. 



What are the eonsequenoet of the eiror ? 81& What error prevails in the 
present system of edacation ? Why thottld youths be allowed frequent 
Intanrals to exercise in the open air ? OiTe obserratton. 819. What is • 
frequent eonsequenoe of eontinued and ezeessiTe excitement of the hninl 
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820. *^ From the want of proper intervals of rest, the Taacu- 
lar excitement of the bxain has not time to subside. A restless 
irritability of temper and disposition comes on, attended with 
sleeplessness and anxiety, for which no external cause can be 
assigned. The symptoms gradually become aggrayated, the 
digestive functions give way, nutrition is impaired, and a 
sense of wretchedness is constantly present, which often leads 
to attempts at suicide.^' 

Ohservations. 1st. Moderation in mental exertion is more 
necessary in old age dian in eaiiy or mature years. In youth 
and manhood, the exhaustion of the brain from over-excite- 
ment may be repaired, but no such result follows over-exer- 
tion in the decline of life. ^ What is lost then, is lost forever.'* 
At that period, the brain becomes excited, and is soon exhausted 
when forced to protracted and vigorous thought Sir Walter 
Scott and President Harrison afford sad examples of prema- 
ture death from overtasked brains at an advanced period of 
their lives. 

2d. ' If the mind is incessantly engaged in the contemplation 
of the same object, there is danger from over-exertion of the 
brain at any period of life, but more particularly in old age. 
The more limited the sphere of mental action, the greater the 
danger of the brain being over-exercised. Hence the fre- 
quency of nervous diseases in poets, mathematicians, and 
musicians. 

820. "What often niaaifefltfl itself from the want of proper intertals of 
net ? Why Is modention In mental action neeeftary in old age ? What 
ii the effect if the mind ii inoeseantlj engaged In the contemplation of the 
olgeot? 
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CHAPTER XL. 

HYGIENE OF THE NERVOUS SYSTEM, CONTINUED. 

821. Having pointechout the evils arising both from inade- 
quate and from excessive mental exertion, it remains to direct 
the attention to some of the rules which should guide us in 
the exercise of the brain. 

822. We should not enter upon continued mental exertion^ 
or arouse deep feelings immediately "before or after a fvU 
meal. Such is the connection between the mind and body, 
that even in a perfectly healthy person^ unwelcome news, 
sudden anxiety, or mental excitement, occurring soon after 
eating, will impede digestion, and cause the stomach to loathe 
the masticated food. 

823. The worst forms of indigestion and nervous depres- 
sion are those which arise from excessive mental application, 
or depressed feeling, conjoined with unrestrained indulgence in 
the pleasures of the table. In such circumstances, th& stom- 
ach and brain react upon and disturb each other, till all the 
horrors of nervous disease make their unwelcome appearance, 
and render life miserable. Too many literary men and 
students know this from sad experience. 

824. We should engage in intense study in the e^rly pari 
of the day. Nature has allotted the darkness of the night for 
repose, and for restoration by sleep of the exhausted energies 
of mind and body. In the early part of the evening, if study 
or composition be ardently engaged in, the increased action 

822. Why should we not arouse deep feeling immediately before oraftet 
eating a full meal ? 823. How are the worst forms of indigestion and ncr- 
▼oua depression produced ? What class of men know this from sad ezperi* 
•nee ? 824. What erils arise from stud! jus application at night ? 



HTGIElfE OF THS NE&TOtXS SYSTEM. S69 

of the brain, which always accompanies acdvity of mind, 
requires a long time to subside. If the individual possesses a 
nervous temperament, he will be sleepless for hours after he 
has retired, or perhaps be tormented by unpleasant dreams. 

825. It is, therefore, of great advantage to enter upon 
intense mental application early in the day, and to devote 
several of the hours which precede bedtime to entertaining 
conversation, music, and lighter reading. The vascular excite- 
ment previously induced in the brain by study, has then time 
to subside, and sound, refreshing sleep is much more cer- 
tainly obtained. This rule b of great consequence to those 
who are obliged to undergo much mental laborl 

Observation. The idea of gathering wisdom by burning 
the ^ midnight oil,^^ is more poetical than profitable. The 
best time to use the brain is during the day. 

826. 7%e close stiident and the growing child need more sleep 
than the idler or the adult. As sleep is the natural repose of 
all organs, it follows that the more the brain and other organs 
of the system are employed, the more repose they require. 
The organs of the child, beside sustaining their proper func- 
tions, are busy in promoting its growth. This nutritive process 
is attended with a certain degree of exhaustion. The impaired 
health of children often results from a disregard of this prin- 
ciple. But, on the other hand, an excess of sleep produces 
feebleness, by preventing the proper exercise of the mind as 
well as the body. 

827. The length of time the brain may be advantageously 
usedj is modified by many circumstances. The power of the 
brain in difTereht persons to endure action, is various. This 
is modified by its primary character ; by development and 
age ; by habits of action ; by the health of the cerebral organ 

825. Why should we engage in intense study in the early pert of the dej f 
826. What persons require the most slec^? Why? 827. What ia aaad 
relatiTe to the length of time that the brain oan be advaaUgeondy qmAI 
Oive a condition that modifies the amount of mental labor. 
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and goDeral system; by the moral feelings and otlier 
clilions. 

828. The primary physical organization, of some indi- 
Tiduals is such, that they are enabled to endure with impunity 
an amount of mental labor that would disorder, if not de- 
stroy functionally, the cerebral organ of others difierently 
constituted. Napoleon Bonaparte was of this number. Thero 
can be no fixed period for mental labor, that may be adopted 
as a rule for all persons whose systems are maturely developed 
Much less is there a proper definite period for study, that is 
applicable to all children. 

Obseruation. The practice of retaining pupils of all ages, 
from five to twenty years, in the school-room the same period of 
time, for the purpose of study, is not predicated upon any law 
of physiology. An exercise of three hours, with one or two 
recesses of ten minutes each, may profit the eldest class ; two 
hours with a recess of ten minutes, the middle class ; while 
one hour, or one hour and a half, with one recess, would be as 
long a period as the youngest pupils should be retained in the 
study-room at one session. 

829. A person who is accustomed to muscular exertion 
will endure a longer period of physical toil than one who is 
not inured to it. So it is with mental labor. If the brain has 
been habituated to mental action and profound study, it will 
not be so soon fatigued as when not accustomed, to such 
exertions ; consequently, an amount of mental labor may be 
performed with impunity at one time, that would exhaust and 
cause serious disease of the cerebral organ at another. 

Observation, Persons that commence a course of study 
at a late period in life, frequently evince their zeal at the 



828. "Why can there be no fixed period for mental labor ? What is said 
i>f the practice of retaining pupils of all ages the same period of time ia 
tiie school-room ? 829. Show that the action of the brain is influenced by 
habit, as well as the muscular system. What suggestion to those penons 
tfiat ooipmence a course of study at a late period in life ? 
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comineiicement by poring over their books twelve or mc»6 
hours each day. The progress of such students is soon 
arrested by physical and mental depression. In such instances, 
It would be more judicious to commence with only three or 
four hours^ vigorous application each day, and gradually pro- 
tract the period of study five or more minutes every succes- 
sive day, until the brain may be called into vigorous action six 
or eight hours with impunity. 

830. The amount of mental power is greatly mflueccod 
by the general health. Such is the intimate connection of the 
different parts of the system, particularly the digestive appara* 
tu8, with the cerebral organs, that except there be vigor of 
constitution, and freedom from disease, mental efforts will be 
feeble imd of little avail. 

Ohsarvation, The prevalent opinion, that Individuals who 
are feeble or diseased may acquire a collegiate education, and 
thus become useful to themselves and the community, is very 
generally erroneous. Such persons should enter upon a daily 
and systematic course of physical training, and their labor 
should be in the open air, in order that the system may be 
invigorated and freed from disease. 

831. The moral feelings exert a controlling influence over 
the functions of the muscular, digestive, and respiratory 
organs. They also exert an influence, perhaps, more pow- 
erful upon the nervous system. While fear and anxiety 
depress, hope and the enlivening emotions, facilitate the func- 
tional activity of the brain, and increase its power for mentsil 
exertion. By a proper and systematic education of the 
moral feelings, they are not only a source of happiness, and 
productive of right conduct, but aid in the culture of the 

880. Show that the amount of mental power ia modified bj the general 
Utalth. What is said of feeble persons aequiiing a collegiate education ^ 
831. Bo the moral feelings exert a eontrolling influence over the principal 
Amotions of the system ? What is the effect of a proper and systeraatie 
•oltoie of the moral Mings ? 
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ialrilect Coi»efaeiiti]r« we slKmld cultivtie a fediag of 

fill trust in the future, and a firm relianoe upon the laws which 

the Creator has given us for our guidance. 

832. Regularil^f is very iay^ortatU in exerdsimg the marul 
aad inidUctmal powtn. Periodicity» or a tendency to resume 
the same mode of action at stated times, is peculiariy the 
characteristic oi the nervous sjrstem. If we repeat any kind 
of mental effort every day at the same hour, we at last find 
ourselves entering upon it without premeditation when the 
time approaches. In like manner, if we arrange our studies 
m aocordaoce with this law, and take up each in the same 
order, a natural aptitude is soon produced, which renders 
application more easy than by resuming the subjects as acci- 
dent may direct. 

Ohservation. When engaged in abstruse studies, it may be 
found advantageous to pursue others that are less difiicnlt. 
The intense application of the hfain, which is requisite ia the 
one instance, is relieved by directing the attentum to a study 
that requires less thought By this change, there is mental 
relaxation attended with invigoiation of the cerebred organ. 
Or, it may be explained by assuming, that the brain is com- 
posed of an aggregate of distinct organs, each of which is 
called into action in pursuing different studies. 

833. ££fective study is impossible if the powers of the 
brain are depressed. When the cerebral organ has been 
temporarily debilitated by protracted intellectual efforts, it is 
ineffectual to attempt any concentrated mental exercise. This 
condition of the nervous system is indicated by confumcm of 
thought and inability to attain results that usually follow aiDEii* 
lar efforts. Mental rest in these cases is required. 

Observation, Students frequently fail in solvicg maths* 

■ I I ^ 1 J .1111 ■ m ill I ■ I I II- I I II .^M^— ■ I 

892. Why U regularity of great importftnee ia ezeroistiig Hi* moral and 
biteUeotnal powers ? What saggastioii when pimm^ abitrasa atttdtoa I 
How explained? 833. When ii effiBctiTd study impoeifhU ? Emr istkii 
eonditioa of the nervous system indicated? 
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problems when the mind io prostrated by continued 
and excessive effort to obtain a sohition. Not unfrequently 
after a night's rest the problem is quickly solved, and the 
pupil tUnks he ** dreamed it out** The true explanation i% 
rest invigorated the exhausted brain, which fitted it for vigor* 
ous and successful thought. 

834. The inteUeet should not he cultivated to the neglect 
of the vtoral and physical powers. All the faculties require 
for their development regular exercise, alternated with inter- 
vals of rest This is as necessary to the due development 
of the moral liKelings of a child as in physical training isnd 
mental culture. Consequently, those schools are to be pre* 
ferred in the education of youth, wheie the physical, intellec* 
tuai, •and moral faculties receive each day a due share of 
attention and culture. 

835. The continuance of healthy and vigorous action in 
the matured physical, mental, and moral powers, requires 
frequent and regular action, alternated with rest, as much as 
in their development Consequently, those who cultivate one 
or two of these &culties, to the neglect of the others, exhibit 
a marked deficiency of acuteness and vigor in those not 
exercised. This defect reacts on the powers that are vigor- 
ous, diminishing the energy and deteriorating all the other 
faculties of man. 

Observaiions, 1st If the principles before mentioned are 
truoi the adult, as well as the child, should spend a part of 
each day in some proper ph3rsical employment ; another por- 
tion should be appropriated to intellectual pursuits; while 
another should be sedulously devoted to the cultivation of 
the moral feelings. 

9d. Disease of the corporeal system more frequently occurs 



it tha << drMinhig out " of problems explained ? 884. What is said 
of tho eultwo of Um inteUeet ? What tehools are preferable in the eda- 
eslloa of yoath i Why ? 83S. What ii the effect of cultiTating only out 
fiMiltyoftheniad? Give obtenratloa let ObeorratioaM. 
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sleeping, when exposed to the warm rays of the sun, and the 
individual will not be aware of it at the time. 

854. If there is compression of -the brain, as when the 
skull-bones are depressed, or disease of this organ exists, as 
in severe typhus fever, impressions made upon the nerves of 
tlie'skin will not be noticed. .The same is true when the 
mind is engaged in intense thought or study ; heat or cold may 
be so intense as to disorganize the skin, and not to be noticed. 

855. The varying health or condition of the brain usually 
depresses or increases the sensitiveness of the skin. This is 
seen in grief and fear, which diminish, while hope^and joy 
increase the impressibility of this tissue. It is not uncommon 
to see the unfortunate insane endure exposure to heat and 
cold with seeming impunity ; whereas it would induce almost 
insupportable suffering to the sane man. Diseases of the 
heart, stomach, and lungs, alter the condition of the brain, 
and modify, to a greater or less degree, the sensitiveness of 
the skin. 

856. The state of the conducting nervous trunks injluences 
the nerves of sensation. If a nervous trunk is compressed or 
divided, the parts supplied by nervous filaments from this 
branch, will be insensible to the impressions made upon them, 
and consequently such impressions are not transmitted- to the 
brain. 

Observation, When the inside of the arm or lower extrem* 
ities rests upon a hard surface, the nerves may be compressed 
so as to deprive the parts of sensibility. This condition is 
called '* numbness.^' 

857. The quantity of blood supplied to tlie skin modifies 



854. Mention other conditions that affect these nerves. 855. VThMt ia 
the effect of the yarying health or condition of the brain upon the sensi- 
liTeneas of the skin ? Give instances of this effect. 856. What is th« 
result if a nervous trunk is divided or compressed ? How may " nomb* 
ness " in the limbs be produce^' 857 i)oes tiie quantity of blood supplied 
to the skin affect its sensibility } 
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we mistake if there is not a^ greater improvement, in a given 
time, in such a school, than where there is an apparent dis* 
regard to the pleasure or comfort of the scholars. . 

2d. Mechanics' shops should receive as much attention, 
relative to their situation, light, warmth, &c., as school-roomsL 
If these are duly observed, the nervous influence, transmitted 
from the brain to the muscles will be more stimulating, as well 
as more abundant ; consequently, labor will be performed with 
less exhaustion. 

838. Repetition is necessary to make a durable impression 
on^ the mind. ^* The necessity of judicious repetition in men- 
tal and moral education, is, in fact, too little adverted to, 
because the principle which renders it efficacious has not been 
understood. To induce facility of action in the organs of the 
mind, practice is as essential as it is in the organs of motion. 

839. " In physical education we are aware of the advantages 
of repetition. We know that if practice in dancing, fencing, 
skating, and riding, is persevered in for a length of time 
sufficient to give the muscles the requisite promptitude and 
harmony of action, the power will be ever aflerward retained, 
although little called into use ; whereas, if the muscles have 
not been duly trained, we may reiterate practice at di^rent 
intervab, without proportionate advancement. The same prin« 
ciple applies equally to the moral and intellectual powers, 
because these operate by means of material organs. 

840. '* According to this principle, it follows, that in learn* 
ing a language or science, six successive months of applica* 
tion will be more effectual in fixing it in the mind and mak- 
ing it a part of its furniture, than double or treble the time, 
if the lessons are interrupted by long intervals. Hence it la 
a great error to begin and study, and then break off, to finisli 



Of meehaniet' shops? 83S. Is repetition necessary to make a durable 
impression on the mind? Why? 839. How is it irith physical edacft« 
tioa ? S40. What follows, according to this principle ? 



at a later period. Thie fatigue is thus dooMed, and the sue* 
eeas greatly diminished. 

841. '* The best way is to be^m at the proper age, and to 
persevere till the end is attained. This accustoms the mind 
to scMind exertion, and not to JiU of attention. Hence the 
evil arismg from long vacations ; and also the evil of beginning 
studies before the age at which they can be understood, as in 
leaching children the abstract rules of grammar, to succeed 
in which, implies in them a power of thinking, and an amount 
of general knowledge, which they do not possess.'^ 

842. 7%s 9kuU is susceptible of fractures from slight 
hloiss. This occurs most frequently when the blow is given 
on the side of the head above and anterior to the ear. 
Here the bone is f ery thin, and often quite brittle. For these 
xmsoDS, no instructor, or any person, should punish a child by 
striking upon any portion of the head. 

Observation, A few years since, a teacher in one of the 
Middle States gave a pupil a slight blow upon Uie head. Jt 
finctured the skull and ruptured a blood-vessel of the brain, 
causing a loss of consciousness, and finally death. 

843. Con&ussion of the brain may be produced by blows^t or 
by violenUy shaking a person. As the brain is of pulpy con* 
ststence, the atoms of which it is composed, and the ciicula* 
tion of blood in its minute vessels, may be disturbed by the 
vibration from a blow on the exterior of Uie dLuU-bones. This 
disturbance of the cerebral organ is attended with unpleasant 
sensKtiotts, dizziness, loss of memory and consciousness. 
These may be followed by headache and inflammation of the 
brain. Concussion of the brain, and the results above men- 
tioned, may be produced by the sudden motion attendant on 
Ae violent shaking of a scholar. Consequently, a child should 

841. What is the best way of learning the seienoes ? 842. Wh/ ihonld 
not a child be struck upon any portion of the head ? What obseryatioa 
in this connection ? 843. How may concussion of the brain be produeed I 
What is the effect of each upon the brain of the child ? 
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never be seized by the arm and shaken violently as a method 
of chastisement. 

Observation. Most persons have experienced a disagree- 
able sensation and dizziness, caused by failing from a slight 
elevation, or by jumping from a carriage. This is the result 
of a moderate concussion of the brain. 

844. In injuries of the brain, from blows and falls, the 
symptoms are usually alarming, and all should possess some 
information for such contingencies. In general, such acci- 
dents are attended by insensibility ; the skin and extremities 
are pale and cold, the pulse is very weak and feeble, and the 
circulation is less vigorous ; tlie respiration, also, is less f^- 
quent and full. 

845. When these symptoms exist, the individual, in the 
first instance, should be placed in pure air, and friction and 
dry warmth should be applied to the pallid and cold skin. 
This should be assiduously persevered in until heat and color 
are restored to the skin and limbs, and due action of the heart 
and arteries has been established. Mild stimulants may also 
be used internally, with much advantage. The sympathizing 
friends should not be permitted to stand about the patient, as 
they vitiate the air. There should be no bleeding until the 
skin and extremities become warm. Send for a surgeon with- 
out delay. 

Qiye an instance whore moderate coneussion of the braior b produced. 
844. What are the symptoma when the brain is injured from blowa and 
(kllfl i 845. What trratment should be adopted ? 

32» 
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CHAPTER XLI. 

THE SENSE OF TOUCH. 

846. Sensation is the perception of external oVddB hy 
means of the senses. There are five senses, nam^y. Touchy 
TastCj Smelly Hearings and Vision. 

847. Touch is the sense by which the mind becomes ac- 
quainted with some of the properties of bodies, and enablei 
us to determine whether their surfaces are smooth or roug^ 
their relative temperature, and, to a certain degree, their fonn 
and weight. 

848. Some physiologists make a distinction between the 
sense of touch and tact Tact, or feeling, is more general, 
extending over the whole surface of the skin and mueou 
membranes, while touch exists chiefly in the fingers of man 
and in the noses of certain quadrupeds. 

849. ^* In the exercise of these functions, tact is consideied 
passive ; as, when any part of the system comes into contact 
ivith another body, a sensation of its presence is given, with- 
out the exercise of volition. On the contrary, touch is active, 
&nd is exercised voluntarily, for the purpose of conveying to 
%he mind ir knowledge of the qualities or properties of the 
iurfaces of bodies ; as when we feel of a piece of cloth to 
ascertain its qualities, or a polished surface, to prove its 
smoothness.^' 

850. In man, the hand is admirably adapted to the exercise 

846. Define sensation. How many senses have ift ? 847—851. What u 
$aid of the aente ofUmehf 847. Define touch. 848. What is the difierenM 
between touch and tact ? 849. In the exercise of these Amotions, which Is 
active, and which passive? 860. Why is the hand so sdminiMy adapled 
to the exercise of the sense of touch ? 
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of touch. " The fineness of the skin, its great sensihility, the ' 
species of cushion formed by the sub-cutaneous fat at the 
extremities of the fingers, the length and flexibility of these 
organs, and the capability of opposing the thumb to the fingers, 
like a pair of forceps, are so many conditions essentially favor- 
able to the delicacy of this sense, and enable us to appreciate 
with exactitude the qualities of the bodies we may feel.'* 

851. The nerves that supply the sense of touch, proceed 
from tin anterior half of the spinal cord. Where this sense 
is most acute and delicate, we find the greatest number of 
sensitive nervous filaments, and those of the largest size. 

Ohsercation, In amputating limbs,.and other surgical oper« 
ations, the division of the skin causes more pain than all the 
subsequent steps of the operation, however protracted. The 
muscles, cellular membn^ne, and fat have but little sensibility ; 
while the bones, tendons, and ligaments are insensible when 
not diseased, and may be cut without causing pain. 

HYGIENE OP THE SENSE OF TOUCH. 

652. The sense of touch varies in different persons, and 
also in individuals of different ages. Thus the sensibilities of 
the child are more acute than those of the aged. Although 
there is an original difierence of sensibility from organization, 
still, the function of the nerves of sensation is modified by 
certain influences. 

653. T/»e healthy &r unhealthy^ active or inactive state of 
the hrain^ influences the action of the sensitive nerves. In 
sound and perfect sleep, the brain is inactive. In this state, 
ordinary impressions made upon the skin are not observed by 

the sleeping person. Thus the arm may be blistered while 

- II ' ■ . 

851. From what do the norret piroceed that fupply this sense ? 89^^ 
804b 0«M tk9 hytfimm qfthesem$ of touch, 891 Does this sense varj in 
diftnni persons f 888. Xsntioa a eoAditioa of the hnin that inlaenees 
the nefves of sensstion 
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sleeping, when exposed to the warm rays of the sun, and tha 
individual will not be aware of it at the time. 

854. If tliere is compression of -the brain, as when the 
skull-bones are depressed, or disease of this organ exists, as 
in severe typhus fever, impressions made upon the nerves of 
tlie'skin will not be noticed. .The same is true when the 
mind is engaged in intense thought or study ; heat or cold may 
be so intense as to disorganize the skin, and not to be noticed. 

855. The varying health or condition of the brain usually 
depresses or increases the sensitiveness of the skin. This is 
seen in grief and fear, which diminish, while hope^and joy 
increase the impressibility of this tissue. It is not uncommon 
to see the unfortunate insane endure exposure to heat and 
cold with seeming impunity; whereas it would induce almost 
insupportable suffering to the sane man. Diseases of the 
heart, stomach, and lungs, alter the condition of the brain, 
and modify, to a greater or less degree, the sensitiveness of 
the skiu. 

856. The state of the conducting nervous trunks influences 
the nerves of sensation^ If a nervous trunk is compressed or 
divided, the parts supplied by nervous filaments from thb 
branch, will be insensible to the impressions made upon them, 
and consequently such impressions are not transmitted- to the 
brain. 

Observation. When the inside of the arm or lower extrem- 
ities rests upon a hard surface, the nerves may be compressed 
so as to deprive the parts of sensibility. This condition is 
called " numbness.^' 

857. The quantity of blood supplied to tlie skin modijies 



854. Mention other conditions that affect these nerres. 855. What is 
the effect of the yarying health or condition of the brain upon the senai- 
tiTeness of the skin ? Q'vre instances of this effect. 856. What is th« 
result if a nenrous trunk is divided or compressed ? How may " numb* 
ness " in the limbs be produce^' 857 i)oes the quantity of blood supplied 
to the skin affect its sensibility ? 
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its sensitiveness. If the quantity of blood is diminished, the 
sensibility of the skin will be impaired. This is demonstrated 
by noting the effects of cold upon the cutaneous tissue, the 
application of which contracts the blood-vessels, and drives the 
circulating fluid from this membrane, which is shown by the 
paleness, as well as by the shrivelled appearance of the skin. 
And, if this tissue is wounded while under the influence of 
cold, but little pain will be felt, and this chilling influence may 
be carried so far as not only to deprive the part of sensation, 
but of vitality. 

858. The influence of the blood upon the sensibility of the 
skin, is further demonstrated by the pain experienced when 
chilled extremities are suddenly exposed to heat. The nerves, 
by the sudden dilatation of the contracted blood-vessels, are put 
in vivid and rapid motion, which causes the painful and tingling 
sensation that we experience. In every part of the system, 
sudden changes produce unpleasant sensations, and frequently 
a diseased condition of the organs. 

Observation. When the hands, or other portions of the 
body, are frozen, or severely chilled, safety and comfort de- 
mand that circulation be restored to the parts by moderate 
exercise in a cool room. Not unfrequently, the vitality of the 
limb is destroyed by immersing it in hot water or holding it 
near the fire. 

859. The quality of the hlood also in/lttences sensation. If 
the brain and other parts of the nervous pvstem receive impure 
blood, their energy is depressed, and the sensibility of the skin 
rendered more or less obtuse. 

860. Tke condition of the cuticle modifies the impression 
made upon the cutaneous nerves. 1st. When the cuticle has 

How is it demonstrated ? 858. How is the influence of the blood upon 
the sicin further demonstrated ? How should circulation be restored to 
limbs frozen or severely chilled ? What should be avoided ? 859. Show 
how the quality of the blood influences sensation. 860. Give the Ist eondi 
tion of the eatiele that influences the impresfions made on the catancoua 
eerVss. 
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become thick and hard, like horn, as on the inside of the 
mason's hand, it enables him to ply his tools without much 
suffering, because the thickened cuticle diminishes the impres- 
sions ma4e upon the nerves. 

861. 2d. When the cuticle is very thin and delicate, as on 
the hand of the lady who b unaccustomed to manual labor. Let 
her pursue some manual employment for several hours, and 
the extreme tenuity, or thinness of the cuticle, will not protect 
the nerves and parts below from bec(Hning irritated and 
inflamed. 

862. 3d. When the cuticle is removed by blistering or 
abrasion, the pain indicates that the naked nerves are too 
powerfully stimulated by the contact of external bodies. 
4ch. When the cuticle is coated with impurities, blended with 
the secretion from the oil-glands, the sensibility of the skin 
is lessened. 

863. 7%e sensUnlUy of the cutaneous nerves is modified hf 
being habituated to impressions. If, for example, an indi- 
vidual should immerse his feet in moderately warm water, at 
first it might induce a smarting sensation ; in a short time, the 
serves would not only become habituated to the warm water, 
but its warmth might be considerably increased. The same 
results follow, if an individual is exposed to a cold element 
The impression^' at first are highly disagreeable ; but as sooo 
as the nerves become accustomed to the surrounding atmos- 
phere, it may impart the most agreeable sensations. 

Illustration, 1st Let a person from the tropical regions go 
to a colder climate, and the cool mornings of the latter will at 
first affect him unpleasantly ; but, afler a few days' exposure 
to the cooler air, the sensation will be fax from disagreeable. 

2d. Let a person enter a room moderately heated ; grad- 
ually increase the temperature, until it attains extreme sum- 

861. Tha 2d condition. 862. The 8d and 4th condition. 863. Showbov 
Iftibit inflttcnoof the tentibUitj of the cutaneous nerrea. Give illustntios 
Itt XUvttration 2d. 
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mer heat; not only the cutaneous nerves, but the whole 
system, become habituated to the high temperature. From 
these facts we learn that the sensations, are not always a correct 
index of the real temperature. A well-adjusted tl^ermometer 
will indicate it with unerring certainty. 

864. Touch is modified^ in a high degree^ hy education. 
Thus the blind, whose " windows of the soul '' are closed to 
the beauties of the external world, cultivate this sense to such 
a degree that they can distinguish objects with great accuracy. 
And the rapidity with which they read books prepared for 
their use, is a convincing proof of the niceness and extent to 
which the cultivation of this sense can be carried. 

Illustrations. 1st. The cloth-dresser, by the aid of this 
sense, distinguishes the quality, as well as the slightest differ- 
ence of texture, in the different pieces of cloth. 

2d. The miller, from a similar education, quickly detects the 
quality ct flour or meal, by permitting it to pass between his 
fingers. The difference in the texture of cloths, or the quality 
of the flour, would not be distinguished by an individual whose 
tactile sense had not been trained to make nice comparisons. 



8U. !■ this MiiM raiMptiUe of improrement ? What persons cultiratt 
it to a high degrao ? Oiva miutiation Ut. . Qlustntioa Hd. 
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CHAPTER XLII. 

SENSE OF TASTE. 

865. The chief organ of taste is the upper surface of the 
tongue ; though the lips, the palate, the internal surface of 
the cheeks, and the upper part of the oesophagus, participate 
in this function. 

ANATOMY OF THE ORGANS OF TASTE. 

866^ The tongue is a double organ, composed chiefly of 
muscular fibres, which run in almost every direction. The 
two sides are so perfectly distinct, that sometimes, in paralysis, 
one side is affected, while the function of the other remains 
perfect. It possesses great versatility of motion, and can be 
moulded into a great variety of shapes. In articulatioot 
mastication, and deglutition, the tongue is an auxiliary to 
other organs. 

867. This organ is abundantly supplied with blood-vessels, 
having a large artery sent to each side of it. It is also very 
largely furnished with nerves ; it receives nervous filaments 
from the fiflh, ninth, and twelfUi pairs of nerves. The branch 
of the fiflh, called the gustatory, is the nerve of taste and 



865. What is the chief organ of taste? What other parts partictpsts 
In the function ? 866—^70. Give the anatomy of the oryam of tatU. 
866. Oive the structure of the tongue. 867. Is this organ abundantly 
supplied with blood? From what source does the tongue deriTS it> 
nerves ? 
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■ensibilitjr;* the twelAh, called the hypo-glossal, of Toluntuy 
notion. By means of the ninth, called the glosso-pharyngeal, 
the tongue is brought into association with, the fauces, <Bsoph- 
aguB, and laiynx. It is of obvious importance ihat thess 
parts should act in concert ; and this is efieoted by.the distri- 
bution of this nerve. 

Kg. m. 
^1 




n» IK A vinr if aw M* «r Um swk, aluwiiii tk* Mm if Iba taafiw 
1, A tntmnt af Um Wpml koH. S, S, 4, S, T, B, t, 10, II, B, MhcIh af am 
Icnjw.ftnw.Mj Mtk. S, Um laatn*. 13, Tbs oniDsa MnlU utM]'. I4,Tk* 
jB(Btu nln. IS, Tba uunal aMU. 10, The latanul cusOd. IT, n* ft^taij 
knach af ika Ofth (Bit «r MTTH. », The (loaaa-iiliHTBia*! •arra. H, Tbal^fa- 
glnml, trihaaaacalaf aarwrftha taatna. ni. Tin iiamainaililii ama K,TlB 
hcUlBBiTa. 

868. The surface of the t^mgue is thickly studded widi 

* Soma phyuologiits impata tlie aeiua of taita to tha nlotli pair 
ot nsTTM t othan^ to tba twelfth paii ; whUa othos, again, aoBtaai 
that taaU U the result of s eotMuztant actios ti 4w Itftb, nlntht as< 
twelfth patan of narras. 
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^oe papills, or vil'H^ which give the organ a velvetj appeaf* 
fmce. These papillae are of three vaneties. The fint is 
■ituated near the base of the tongue. They belong* to the 
class of mucous follicles. They are larger than the otheis, 
and are called len'H&u»lary from being shaped like a leoa. 
These, together with the tonsils^ (sometimes called the almonrin 
of the ears,) secrete mucus, to lubricate the food in the act 
of deglutition. 

869. The instruments of taste are the two other sets of 
papillsB. One set consists of small, oval-sliaped bodies, which 
are scattered over the whole surface of the tongue. They 
give it a rough appearance^ and are called the fl'i-foTm 
papillae. 

870. The other set of papillae is called the fun'glfanm. 
They are larger than the former, and consist of small, 
rounded heads, supported on short stalks, something in the 
shape o. i«.w^^rooms, from which they derive their name. 
In the last two described sets of sensitive papillae, the gustaloiy 
branch of the fif\h pair of nerves ramifies. 

Observation. By applying strong acids, as vinegar, to the 
tongue, with a hair pencil, these points will become curiously 
lengthened. 

PHTSIOLOOY OF TH£ ORGANS OF TASTB. 

871. Fastc is the sense which makes us acquainted with 
the aavor of sufastanees. When fluids are taken into the 
mouth, the papillae dilate and erect themselves, and the par- 
tiqular impression excited is transmitted to the brain through 



How many varieties of papiUs ? Describe the first Ysriety. What 
is the function of the lenticular papillae ? 869. Describe the flUfotia 
papills. 870. The fungiform papillae ? What nenre ramiftes in the fu^ 
giform papilla i How can these papillst, or poinU, be seen ? 871—876 
Qw€th9p^/mologjf4iftha9r9Bm»<^UuU, 871. Defiaetaste. 
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filaments of the gustafoiy nerve. This sense is closely 
connected with that of smell. The pleasures deriyed from 
it are strictly sensual and corporeal, and contribute in no 
way to the expansion of (he mind, like those of hearing and 
seeing. 

872. If dry, solid food is taken, the tongue carries it to 
the hack side of the mouth, where it receives secretions from 
the salivary glands ; the saliva, becoming impregnated with 
its flavor, flows over the sides of the tongue, and gives to the 
papilisB a perception of the savory juice; this impression is 
then communicated to the bmin. 

OhierveUion. It is supposed that the salts which enter into 
the composition of the saliva, are very eflicient agents in 
reducing substances to a proper state for making impressions 
on the nerves of taste. In this way we can account for the 
fact that metals impart a peculiar taste, although they are 
insoluble in water. ' 

873. The primary use of taste is to guide animals in the 
selection of food, and to warn them against the introduction 
of noxious articles into the stomach. In all the inferior ani« 
mals, we see that the original design of taste is still answered. 
But, in man, this sense has been so abused and perverted, by 
the introduction of stimulants and condiments, and the end- 
less admixture of different articles of food, that the simple 
action of this part seems to have been superseded almost 
entirely by acquired taste. 

874. In children, this sense is usually acute, and their 
preference is for food of the mildest character. A9i it is 
also true, that every person has some peculiarities of tai^. 



With what lenie £■ this closely eonneeted? What is said of this 
■ense ? 872. Oire the process by which we taste substances. How can w» 
account for the taste of metals when applied to the tongue ? 873. What 
it the primary use of taste ? Where do we see It perrerted ? 874. How 
is this sense in ehildren? What is true of every person ia leiiBreiiee U 
taste? 
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or diriikes to particular articles of food. This may be either 
constitutional or from the influence of association. 

Ohservation. This sense has been made to vary more than 
any other by Hxe refinements of socilil life. Thus, the Indian^s 
like or dislike to particular kinds of food, generally extends 
to eveiy person of the same tribe ; but among civilized men, 
so two individuals can be found alike in all their tastes. 

875. This s^nse is modified by habit, and not unfrequentlj 
those articles, which at first were disgusting, become highly 
agreeable by persevering in the use of them. By cultiva- 
tion, this sense may be made very acute. Those persons 
whose business leads them to judge of the quality of an 
article by their taste, can discriminate shades of flavor not 
perceivable by ordinary persons. Epicures, and tasters of 
wines and teas, afford examples. 

Ohservation* Many persons impair their taste by bad 
habits, as chewing and smoking tobacco, and using stimu* 
lating drinks, and pungent condiments with the food. These 
indulgences lessen the sensibility of the nerve, and destroy 
the natural relish for food. 

What is true of the Indian ? 875. Jfi this sense modified by habit } OH* 
fautaneet. How is this senas sometimes impaired ? 
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CHAPTER XLIII. 

SENSE OF SMELL. 

876. This sense is located in the air-passages of the Nose, 
To understand the function of smell, the structure of the nose 
and nasal cavities, with the distribution of the olfactory nerves, 
must be first examined. 

ANATOMY OF THE ORGANS OF SMELL. 

877. The nose is composed of the Bones^ Fi'hro'Car'ii' 
lageSy and Mufcous Mem'lrane^ together with its integuments. 

878. The bones of the nose are the nasal, and the nasal 
processes of the upper jaw. 

879. The fibro-cartilages give form and stability to the 
framework of the nose, providing at the same time, by their 
elasticity, against injuries. They are five in number. 

880. The mucous membrane, which lines the interior of 
the nose, is continuous with the skin externally, and with the 
lining membrane of the parts of the throat. The entrance of 
the nostrils is provided with numerous hairs, which serve as 
guardians to the delicate membrane of the nose. 

881. The NASAL FossjE,or nostrils, are two irregular, com- 
pressed cavities, extending from the nose to the pharynx. 
These cavities are bounded superiorly by the sphenoid and 



876. Where is the sense of smell located ? 877 — 884. Giise the anatomy 
•f ih$ organt oftnttlL 877. Name the parts that enter into the atnieture 
of the nose? 878. What bones form the framework of the nose} 
879. What is the use of the cartilages ? 880. What relation has th« 
mucous membrane with other membranes of the nose? 88L Pescnbo 
the nasal cavities. 

83» 
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ethmoid bones ; inferiorly, by the hard palate. In tbe middla 
line they are separated from each othef by a bony and fibro- 
cartilaginous septum-, upon the outer wall of each Ibssa, in 
the dried skull, are three projecting processes, termed spongy 
bones. In the fresh fossa, these are covered by a mucous 
membrane. 

882. The spacS that intervenes between tbe superior and 
middle spongy bone, is called the wpericrrme-a'Au, or chan- 
nel ; the space between the middle and inferior bone, is tbe 
middle nuatiu ; and that between the inferiiH' bwie and tbs 
floor of the fossa, is the inferior meatna, 

Fig. 13S. 
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883. The meatuses are passages that exfend backward, 
into which are several openings. They are lined by a mucous 
membrane, called the pi-tu'i-ta-ry, or iclmeideriati, from 
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Schneider, who first showed that the secretion of the nasal 
fossB proceeded from the mucous membrane, and not fromr 
the brain. 

884. Upon the mucous membrane of the nasal passages, 
the olfactory nerve ramifies, and also a branch of the liftli 
pair of nerves. This membrane is of considerable extent in 
man ; and in those animals whose sense of smell is very 
acute, it la still more extensive. 

Hg. 136. 
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885. The sense of amell enables iis to discern the odor or 
•cent of any thing. When substances are presented to the ' 
nose, the air that is passing through the nostrils brings the 
odoriferous p^cles of matter in contact with the filaments 
of the olfacto^ nerves, that are spread upon the membrane 



WL Whftt ncTTM lunlff upon thU membnaa 1 Whit I* 
fls. IM? tB6-«B9. OittOt phgtioiofy e/a»i)rfaMe/tm»a. (81k Sew . 
doM tt* niad bMonu Mn^bl* of adahteou putielM I 
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diat linos the aiT'^passages, and the impression is then 
mitted to the hrain. 

886. This sense, with that of taste, aid^ man as well as the 
inferior animals, in selecting proper food, and it also gives us 
pleasure by the inhalation of agreeable odors. The sense of 
smell, like that of taste and touch, may be improved by cul- 
tivation. It likewise varies in difierent persons. 

Observation. Sometimes this sense seems to possess a 
morbid degree of acuteness in respect to odors, which is highly 
inconvenient and even dangerous. With some individuals, the 
Knell of certain fruits, flowers, cheese, 6cc.j produce iwy^^em 
and even convulsions. 

887. ' hi the inferior animals generally, the sense of smell 
is more acute than in man. Thus the bloodhound will track 
the bare over the ground for miles, guided only by the odor 
that it leaves in its flight He also traces the progress of 
his master through thickly-crowded streets, distinguishing his 
footsteps from those of a thousand others, and amidst the 
odorous particles emanating from a thousand sources. 

OhservcUiotL In some of the higher orders of the inierii^ 
animals, there is an astonishing acuteness of smell in regard to 
effluvia that come from living animals. To these animals, it 
possesses an importance in them far beyond what it has in 
man, by making them acquainted with the presence of their 
enemies or their prey, when the eye and ear are incapable 
of acting. It is related by travellers in Africa, that they were 
always apprised of lions in their vicinity during the night, by 
the moans and tremblings of their horses. 

888. Smell is somewhat ander the control of the will. That 

886. What ii the use of the sense of smell ? Can Wut sense be in- 
prored by eultiyation ? What is said respecting this sense in soma 
individuals? 887. What is said of this sense in the bloodhound? Men* 
tioB an instance of astonishing acutenMs of smell in some of the higher 
oidevs of animals. 888. Show that smell is somewhat under the eoatiol 
of thewiU. 
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18, we have the power of receiving or rejecting odors that are 
presented ; thus, if odors are agreeable, we inspire forcibly, to 
enjoy them ; but, if they are offensive, our inspirations are 
more cautious, or we close our nostrils. This sense is like- 
wise modified by habit; odors which, in the first instance, 
were very offensive, may not only become endurable, but 
even agreeable. 

689. Actiteness of smell requires that the brain and nerve 
Df smell be healthy, and that the membrane that lines the noefe 
be thin and moist Any influence that diminishes the sensi- 
bility of the nerves, thickens the membrane, or renders it dry, 
impairs this sense. 

Observations^ Ist Snuffs when introduced into the nose, 
not only diminishes the sensibility of the nervous filaments, 
but thickens the lining membrane. This thickening of the 
membrane obstructs the passage of air through the nos^ils, 
and thus obliges '* shuff-takers^^ to open their mouths when 
they breathe. 

2d. The mucous membrane of the nasal passages is the 
seat of cSiVoniO'cat^rrii. This affection is difficult of removal, 
88 remedial agents cannot easily be introduced into the wind- 
ings of these passages. Snuff and many other articles used 
for catarrh, produce more disease than they remove. "' 



' 889. On what does aenteness of smell depend ? What effect has snuff 
HlMa l«tt<tdtto«d into tbe nose? Whatissaldofchronieoataxrh?' 



CHAPTER XLIT. 

SKSSS OF TISIOH. 
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894. The coats are three in number : lat The Scl«- 

rotfic and Corn'e-a, 2d. The Cko'roid, Iris, and CUia-ry 
proeetaes. 3d. The Ret'i-na. 

895 The Bnuoss are also three in number: lat Th^ 

A'que-out, or watery. Sd. The Crji^tal-liiu, (lena.) 3d. Th<t 
Viere^tuy or glassf. 



Kg. 137; 
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696. Hk sclekotic coat is a dense, fibrous membmiM 
and inveata about four fiflhs of the globe of the eye. It pvtm 
form to this organ, and serves for the attachment of the mtw- 
des that more the eye in various directions. This coat, ttom 
dia brilliai>cy of its whiteness, is known by the name of ** tbs 
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•lulB of the tjey Anteriorly, tlie soleritie couft presents « 
bevelled edge, which receives the cornea in the same way that 
a watch-glass is receiyed by the groove in its case. 

897. The cobitsa is the transparent projecting layer, that 
fimns the anterior fifUi of the globe o£ the eye. In form, it 
is circular, convexo-concave, and resembles a watch-glass. 
It is received "by its edge, which is sharp and thin, within the 
bevelled border of the sclerotic, to which it is firmly attached. 
The cornea is composed of several different layers; its 
blood-vessels are so small that they exclude the red particles 
altogether, and admit nothing but serum. 

8d8. The CHOROID coat is a vascular membrane, of a rich 
chocolate-brown color upon its external surface, and of a deep 
black color within. It is connected, externally, with^the scle- 
rotic, by an extremely fine cellular tissue, and by the passage 
of nerves and vessels ; internally, it is in contact with the 
retina. The choroid membrane is composed of three layers. 
It secretes upon its internal surface a dark substance, called 
ffig'tnentfum tnfgrum^ which is of great importance in the 
function of vision. 

899. The isis is so called from its variety of color in dif- 
ferent persona. It forms a partition between the anterior and 
posterior chambers of the eye, and is pierced by a circular 
opening, which is called the pulpil. It is composed of two 
layers. The radiating fibres of the anterior layer converge 
from the circumference to the centre. Tlirough the action of 
these radiating fibres the pupil is dilated. The circular fibres 
surround the pupil, and by their action produce contraction of 
its area. The posterior layer is of a deeppurple tint, and is 
oiiUed w^n^ from its resemblance in color to a ripe grape. 



*-i- 



How are this coat aiid[ the cornea united ? 897. Describe the comet. 
898. What is the color of the external surface of the choroid coat ? Of 
tSe internal? HdW is it'<$5ilne6fed externalljr? Hoirinterm^f What 
dM0 tirfa ttenbismtf seerete uppn' its internal « wfaee } 890. Detoribe tiie 
iris. Of how many layen «f fibvca is the uis eompowd ? What is tht 
Amotion of the radiating fibres ? Of the circular ? 
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900; The oliabt FXDcxssEa coiuist of a number of trion* 
gular {bids, formed, apparently, by the plaiting of the intenuil 
layer of the choroid coat They are about eucty in number. 
Their external border is continuous with the intemnl Inyer of 
die choroid coat. The centra] border is free, and reals against 
the circumference of the ciystalline lens. These piocessea 
ale corered by a layer of the pigmentum nigrum. 

Fig. 13S. 
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901. 'nm EZnNA is composed of tbee layers: The ez- 
lenial ; middle, or neirous ; and internal, or vascular. The 
«dern>U memt»me is extremely thin, and is seen as a flocoif 
lent film, when the eye is suspended in water. The nervous 
membnne is the expansion of the opdc nerre, and forms a 
thin, semi-transparent, bluish-whita layer. The vascular 

SOO. How in tha oiIUt; pnceMM Aumed ? Vliat doM fig. ISS ezhiUt I 
901. Of bow nwnj la/en it t^« ntinm oomp«««d ? DMCtitn tlia «xtaniil 
fcr«r. TlM IUCT0U Uja. 
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membiBne ^eonsists of the ramifications of a minute artexy and 
its accompanying vein. This vascular layer forms distinct 
sheaths for - the nervous papiilse, which constitute the inner 
vurface of the retina. 

902. The aqueous humor is situated in the anterior and 
posterior chambers of the eye. It is an albuminous fluid, 
having an alkaline reaction. Its specific gravity is a very little 
greater than distilled water. The anterior chamber is the 
space intervening between the cornea, in front, and the iris 
and pupil, behind. The posterior chamber b the narrow 
space, less than half a line in depth, bounded by the posterior 
surface of the iris and pupil, in front, and by the ciliary pro- 
cesses md crystalline lens, behind. The two chambers are 
lined by a thin layer, the secreting membrane of the aqueous 
humor. 

903. The cbtstallins bumor, or lens, is situated inune- 
diately behind the pupil, and is surrounded by the ciliary 
processes. This humor is more convex on the posterior than 
on the anterior surface, and, in different portions of the sur- 
face of each, the convexity varies from their oval character. 
It IB imbedded in the anterior part of the vitreous humor, from 
which it is separated by a thin membrane, and is invested by 
a transparent elastic membrane, called the capsule of the lens. 
The lens consists of concentric layers, disposed like the coats 
of an onion. The external layer is soft, and each successive 
one increases in fimmess until the central layer forms a hard* 
ened nucleus. These layers are best demonstrated by boiling, 
or by immersion in alcohol, when they separate easily firom 
each other. 

Observations, 1st The lens in the eye of a flsh is round. 

The Toscular layer. 902. Where is the squeoui humor situated ? What 
part of the eye is called the anterior chamber ? The posterior ehamber ? 
With what are the chambers lined ? 903. Where is the crystalline humor 
situated ? With what is it surrounded ? Of what does the l^ns eonsist ? 
How are these layers best demonstrated ? What is produced when ths 
lens, or its iayesting membnmei is ehasged in ■truetart ? 
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like a globe, uid^ias the same ftppe&rance, when boiled, utlie 
lena of tbe human eye. 

Sd. When the crjrstalline lens, or its investing membrane, 
ta changed in structure, so as to prevent the rays of light pass- 
aig to the Tetina, the affection is called a eataraet. 

Fig. 139. 
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904. The TiTitE0T7S humob forms the principal bulk of the - 
globe of the eye. It is an albuminous fluid, resembling the 
aqueoua humor, but is more dense, and differs from the aque- 
ous in this important particular, that it has not the power 
of le-producing itaelf. If by accident it is dischai^d, the eye 
is irrecoverably hist ; while the aqueous humor may be let out, 
and will be again restored. It is enclosed in a delicate mem- 
brane, called the hy'a-Joid, which sends processes into thtt 
interipr of the globe of tbe eye, forming the cells in which 
die humor is retained. 

How dow thi* hnnM dl&i ftns 4ht 
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Oitenatiom. The wOmebm of thwoigdb can be soea bjr 
firat freezing the eye of a sbeep or an ox ; it then can be cot 
is TBiiouB diiectioDs, and 'each pait sepantdy examined. 

905. The MUSCLES of the eye are six in number. Tley 
are attached, at <»e extremity, to the honea of the orbit behind 
the eye ; at the other extrami^, they are inserted by broad, 
thin tendons, near the junction of the cornea with the aclerotie 
coat The white, pearly ai^>earaace of the eye ia caused hj 



Ilg. lU. 
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Obisrvatim. It the external muacle ia too abort, the eye 
is turned out, producing the " wall eye." If the intentsl 

100. Hownaarmuclwhu IhaaTa! Qln tbdi >tt«luntnti. What 
i«m «t tht pwrlr tppMwnw oftba eye? Wlul'doea Bg. UD npraentl 
Wlw* h- A« eSMt If tlw extmUI m>Mla li costaaoted } Tka iutMnd 
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muscle is contracted, the eye is turned inward toward the 
nose. It is then called a-^^ cross eye.'* 

906. The pbotecting organs are the Or 'hits ^ EyehrowM^ 
Eyelids^ and Lachlry'tnal Apparatus, 

907. The orbits are deep, bony sockets, in which the 
globes of the eyes are situated. They have the form of a 
cone, the base of which is open and directed forward. The 
bottom of the orbits is pierced by a large hole, which gives 
passage to the optic nerve. These cavities are lined with a 
thick cushion of fat, in order that the eyes may move in all 
direction's, with perfect freedom and without friction. 

908. The eyebrows are two projecting arches of integii* 
ment, covered with short, thick hairs, which form the upper 
Boundary of the orbits. The eyebrows are so arranged that 
they prevent the moisture that accumulates on the forehead, 
in free perspiration, from flowing into the eye, and also shade 
these organs from too vivid light 

909. The eyelids are two movable curtains placed in 
front of the eye* They have a delicate skin on the outside, 
muscular fibres beneath, and a narrow cartilage on their edges, 
which tends to preserve thejshape of the lid. Internally, they 
are lined by a smooth membrane, which is reflected over the 
front of the eye upon the sclerotica. This membrane is called 
the ctm-jtmC'ti'va. It secretes the fluid that moistens and lubri- 
cates the eye, and which causes the eyelids to open and shut 
without friction. 

Ohservatiofu When the portion of this membrane that 
is reflected o/er the globe of the eye, is inflamed, there is 
frequently a deposition of whitish material, called lymph* This 
accounts for the films, opacities, and white spots seen upon 
the eye after the inflammation has subsided. 

90S. Name the protecting organe of the eye. 907. Describe the orbits. 
Bow are the morements of the eye ikeilitated ? 90S. Describe the eyo* 
brows. What does this anangement prere&t ? 909. Describe the eyelids 
What is the use of the eoiuttnctiTa ? How are the white apots fSrsqueatlf 
upon the eye aecottntGd Tot ? 
34« 
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910. There are found seveml small glands on the in- 
ternal surface of the cartilage, which have the appearance of 
parallel strings of pearls. They open hy minute apertures 
upon the edges of the lids. The secretion from these glands 
prevents the edges of the eyelids from being united during 
sleep. 

911. The edge3 of the eyelids are furnished with a triple 
row of long, thick hairs, called eyelashes^ which curve upward 
from the upper lid, and downward from the lower, so that 
they may not interlace with each other in the closure of the 
eyelids. These appendages of the eye, by closing, not 
only protect it from moisture, but from dust, particularly 
during sleep. They likewise, by their movements in open- 
ing -and shutting, spread the lubricating fluid equally over 
the eye. 

912. The LACHRTiKAL AFFARATi;s> which secretes the tean, 
consists of the Lachrymal Gland with its ducts. Lachrymal 
Canals^ and the Nastd Duct, 

913. The LACHBYMAL GLAND is situated at the upper and 
outer angle of the orbit. It is about three quarters of an inch 
in length, flattened and oval in shape, and occupies a depres- 
sion in the orbital plate of the frontal bone. Ten or twelve 
small ducts pass from this gland, and open upon the upper 
eyelid, where they pour upon the conjunctiva the lachrymal 
fluid, or tears. This secretion is maintained while we are 
asleep, as well as when we are awake. The eye from this 
cause is kept constantly moist 

914. The LAOHBTBiAL CANALS commcnco at minute open* 
ings upon the free borders of each eyelid, near the internal 



910. What are found on the internal surface of the cartilage of the eye* 
Hds ? AVhcre do they open, and what is their use ? 911. With what are th« 
edges of the eyelids furnished? What are their uses ? 912. Of what doet 
the lawArymal apparatus consist? 913. Descrihe the lachrymal gknd. 
How many ducts pass from this gland, and what do they convey to tht 
•ye? Why is the eye coBttant]ymoi«*^ 014. Where do the iMfaiynal 
eaoale commence ? 
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angle of the eye, by two small orifices, called pimeta laeH^' 
ma'U-a, (tear pointa.) Each of these points commuoicate 
with the SBC at the upper part of the nasal duct. 

915. The NASAL duct is a sli'ii canal, about three quarters 
of an inch in length, directed downward and backward to the 
inrerior channel of the nose, where it terminates by an ex- 
ponded orifice, 

^ Ul. 




Pl(. UI. 1, TInluhiTrni 
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916. The fluid (tears) secreted by the lachrymal gland, is 
conreyed to the eye by the small ducts before described. It 
is then imbibed by the puneta lachrymalia, and carried by the 
lachrymal canals into the lachr3mial sac, from which it is 
passed to the nassl cavities by the nasal ducts. 

What >r< thcToUed? With what do thef comroniucatt ? SU. !>•- 
(ctibe the nsul duet. 916. How ue Ihs tern coDveyed Irani the iMhrriiwl 
gland to the mue? 
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CHAPTER XLV. 

PHYSIOLOGY OF THE ORGANS OF VISIOK. 

917. To comprehend the theory of yision, it is not suffi* 
eient to know die stnicture of the eye. We must he familiar 
with some of the properties of a sohtile .fluid, which is con- 
stantly emanating from all luminous hodies, called light, 

918. It is the province of natural philosophy, rather than 
l^ysiology, to enter minutely upon the properties of light. 
It may he observed, however, that, when light passes throu^ 
any medium of the same density, the lays are in straight 
lines ; hot, when it passes from one medium into another of 
diffiuent density, it is refracted, or turned from a straight 
course, unless it strikes die medium in a perpendicular 
direction — dien li^ passes through without a change of 
directioOr. 

919. When a ray of light meets with a body, it either 
passes through it, or is reflected by it, or it may he abeoihed. 
Again, in proportion as the rays of light become distant from 
the body from which they emanate, they diveige one from 
die odier. In accordanoe with th^ laws of optics, the rays 
of light, in passing through an optical instrument like the eye, 
must cross each other, and thus produce an inverted image 
of the object from which the rays proceed. With the general 



917—933. Give the pkytiohyy of the orgtau ofwknu 917. What is 
my in order to imderstend the theory of Tision ? 91ft. When light passes 
throogh a medinm of the same density, in what direction will be its rays ? 
or a dlArent density? What exception? 919. When light meets with 
a body, what takes place? What is said in zefaenca to rays of light ia 
through the cyo ? 
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view of the structure of the eye, we will now examine the 
us6 of each part in the function of vision. 

920. The sclerotic coat not only gives form to the body 
of the eye, but protection to* the interior and more delicate 
parts. The choroid coat seems to be chiefly composed of a 
tissue of nerves and minute blood-vessels; the latter give 
nourishment to the different parts of the eye. One of the 
uses of this coat is, to absorb the rays of light immediately 
after they have passed through the retina. This is effected 
by the black pigment that lines its inner surface. Were it 
not for this provision, light would be too intense, and vision 
indistinct 

Observation, In albinos, where there is an absence of the 
black pigment, the rays of light traverse the iris, and even 
the choroid coat, and so overwhelm the eye with light, that 
their vision is quite imperfect, except in the dimness of 
evening, or at night In the manufacture of optical instru- 
ments, care is taken to color their interior black, for the same 
object, namely, the absorption of scattered rays. * 

921. The iris, by means of its powers of expansion and 
contraction, regulates the quantity of light admitted through 
the pupil. If the iris is thin, and the rays of light pass 
through its substance, they are immediately absorbed by the 
uvea, and, if that layer be insufficient, they are taken up by 
the black pigment of the cnoroid coat 

Observation. When we look toward the bottom of the eye, 
the pupil appeara like a black etpot, instead of an opening. 
This IS caused by seeing the black pigment through the retina 
and humon of the eye. 

920. What is the use of the sclerotic coat ? Of what is the choroid 
eoat chiefly composed ? What is the use of this coat ? How is it effected } 
What is said of albinos? What care is taken in the manufacture of 
optical instruments ? 921. What is the use of the iris ? When we look 
toward the bottom of the eye, why does the pupil lock like a blask spo^ 
Instead of an opening ? 
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922. The cornea, and the aqueous, crystalline, and yitreoos 
humors, are transparent ; so that rays of- light traverse these 
parts of the eye, and fall upon the retina. The office of 
these humors and the cornea is to refract the rays of light in 
such proportion as to direct the image in the most favorable 
manner upon the retina. 

923. The office of the retina is to receive the impressioo 
of the rays of light which leave an object at which we look, 
and it is upon it that a small but very clear image of tfast 
object is formed. The impression thus produced by the le- 
fiected light is transmitted by the optic nerve to the brBin, 
which receives the sensation. This constitutes vision. 

924. The optic nerve has but one function, that of flight 
Sensibility is conferred on this wgan by .a large branch from 
the fifUi pair of nerves, which ramifies upon the difierent 
parts of the eye and its appendages. These parts, however, 
receive some nervous filaments from the seventh pair. 

Observations, 1st. The large number of sensitive ne^ 
▼ous filaments renders the visual organ very impressible to 
bodies that cause irritation, as dust, or intense light. Thn 
compels us to use due care to shield the eye from the influ- 
ence of agents that would impair or destroy vision. 

2d. Although particles of dust, when in contact with the 
delicate parts of the eye, induce severe pain, yet these parts 
may be cut in surgical operations, *tod the patient^s sufferings 
are not as great as^when an incision is made in the skin to 
remove a small tumor. 

925. Different degrees of density, as already mentioned, 
modify the refractory power of any transparent' medium. Il 
is found,«on examination, that the cornea, the vitreous, the 



922. What is the use of the eomea, aqueous, crystalline, and vitreont 
humors? 923. What is the office of the retina? 924. What is tlifl 
ftinctioa of the optic nerve? How is sensibility conferred on this organ} 
QiTe the 1st ^hterration ia this oonaeetlon. The 2d ebserratioa. 
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crystalline, and the aqueous humors, . have each, severalljri 
various degrees of density ; and that the crystalline lens, at 
its circumference, is less dense than at its centre. These 
circumstances modify the direction of the refraction of the 
rays of light, in their passage from the cornea to the retina. 

926, The refractii^ powers of the plane^ convex, concave, 
plano-convex, plano-concave, and concavo-convex lenses,* 
are difierent. The cornea and aqueous humors are convexo- 
concave, the vitreous humor is concavo-convex, while the 
crystalline humor is a convexo-convex medium. (Fig. 139.)' 

Fig. 142. 
1 9 34 5679 




FIf. 149L The formi of the different lenies. 1, A plane lens, ft, A ^obe tew 
S, A convexo-convex lens. 4, A plano-convex lens. 5, A concavo-concave lens. 
0, A plano^oncavo lens. 7, Meniscus. 8, A coocavo-eonvex lens. 

927. The difieient degrees of oonvexity or concavity also 
modify the refracting character of transparent mediums. 
The crystalline lens is of difierent degrees pf convexity oii 
its two sides. The convex surfaces of the aqueous and 
vitreous humors are segments of circles, of diiSerent diame- 
ters from their concave surfaces. (Fig. 139.) All these 

* The refracting character of difTerently-formcd lenses is illustrated 
in the works on Natural Philosophy, to which the pupil is referred. 



925, Have the cornea and the humors of the eye different degrees of 
lity-? What is said of the crystalline lens? What effect has the 
different density of the parts of the eye upon the light admitted to this 
mguk ? 926. What kind of lenses do the humors exhibit ? 927. What 
MediAes the refieacting powers of transparent mediums ? How does thk 
prindple tj^ply to the hitmers of the eye ? 
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euconifllaiices sdll further influence the refimcting ehaxae* 
ter of the Tisual organ. The achromatic arrangement of 
the transparent refracting mediums of the eye, remediisi 
the aherration of refraction in the different portions of the 
eye.- 

928. Again, the refracting power of lenses is modified by 
their convexity or concavity. The more convex a lens is, 
the shorter the distance from the refracting medium, where 
the di^rent refracted rays converge to a focus. To mdapt 
the eye to view objects at different distances, requires a 
change in the refracting power of some of the transpaient 
mediums of die eye. 

929. Both sur&ces of the crystalline lens are oval, not 
spherical, and the refraction of the Vays of light is mainfy 
effected in this portion of the eye. Change the inclinatiaa 
of this lens, so that different portions, of its anterior sur&ce 
shall be direcdy behind the pupil, and its refracting power is 
increased or diminished, as the surface presented is more or 
less convex. 

990. To view objects at a distance, a less convex lens is 
needed than in examining articles very near the eye; and 
this organ, from its structure, has the power of adaptation to 
different distances. It is supposed that the muscular sub- 
stance of the ciliary body and processes changes, by its 
contraction, the inclination of the crystalline lens. Without 
this, or some other adapting power, a picture of objects 
at different distances would not be formed upon the retina, 
and the vision of every person would be defective, except 
in reference to objects at certain definite distances from 
the eye* 



928. What modifies the refracting power of lenies ? What it 
to adapt the eye to view objects at different distances ? 929. Where is the 
effraction of the rays of tight mainly ofiected? 9301 When we view 
•tjjects at a distance, what kind of lens is required ? Has th» eye the 
powerof adapting itself to diilsnntdktaaess? How If it dEMttd ? 



PBTSIOI.OUr OF THB OBQAHS OF TISION. 4(A 

Ob»trvation. It is well known that a separate image u 
formed on each eye, and, if they are not in the same direo 
tion, the objects will appear double. This is proved by 
pressing one eye, so that the rays of light cannot enter it in 
Ibe same direction as they do in the other ; consequently, ths 
vision is double. 

9S1. By the action of the muscles of the eye, it is turned 
in diflerent directions, so that objects con be examined upon 
each ude, as well as in finnt, without turning the body. By 
the slight or intense action of the straight muscles, the eye ia 
more or less compressed, and the form of the globe ia 
changed, together with the relative positions of the different 
humDis. This modiitcation also adapts the eye to view ol>> 
jects at different distances. 

ng. 14). 




n» Ul I, A pm, u hmitad laM(a at wbleh k fMtti n lb* rctlM et A* 
qrt, U>. TIh lnfaiir«ncil^facUiipoaUM upuikw of tba opUc nmn, tilinMid 
br Uw uoMlBf of Uw aji Bt tl^l tna diittu u Iter tnnna Um pupiL 

Obtenaiion. If the eye is fixed for a time on some otject 
which is distinguished with difficulty, there is a painful sensa- 
tion, similar to that experienced by other muscles of the body 
iriwn used loo long. This ia called " straining the eye." 

933. When the refraction of the rays of light is too greqt, 
aa in over-convexity of iho cornea, or tho crystalline lens, qr 
the vitreous humor, or all of them, the image is formed n 

What docaflg. 143 Tcpiatcnt? 931. WI17 cmn we les obJccU «tth* u4« 
u wvll M in Ihint et tha tjt, without tDming tha bod;? What U tlM 
•Saot whan th* tj» U Ba*d on *a object that U indutlnctlT mm i 

as 
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little in front of the retina. Persons thus afiected cannot see 
distinctly, except at a very short distance. This mfinnity 
is called near^ or short-sightedness. This defect is in a great 
measure obviated by the use of concave glasses, which scatter 
the luminous rays, and thus counterbalance the too strong 
refracting force of the eye. 

933. When the different parts of the eye are not sufficient- 
ly convex, the image is formed beyond the retina, and thus 
only distant objects are distinctly seen. This defect is called 
hng'Sightedness. The feebleness in the refracting power of 
the eye may be caused by disease ; but usually it is a conse- 
quence of old age, and is remedied by wearing spectacles 
with convex glasses. 



HYGIENE OF THE ORGANS OF VISION. 

934. The eye^ like other organs of the hody^ should 1m 
used^ and then rested. If we look intently at an object for 
a long time, the eye becomes wearied, and the power of 
vision diminished. The observance pf this rule is particular- 
ly needful to those whose eyes are weak, and predispoeed to 
inflammation. On the contrary, if the eye is not called into 
action, its functions are enfeebled. 

935. Sudden transitions of light should he avoided. The 
iris enlarges or contracts, as the light that falls upon the eye 
is faint or strong ; but the change is not instantaneous. 



932. What is short-sightedness ? How is the defect remedied ? 933. Wbit 
k long-sightedness? How is the defect remedied? 931-'0i2. Giv tM 
hygiene of the orgoM of vition, 934. Do the same principles apply to the 
use of the eye as to other organs ? What is the effect if the eye is fixed 
Intently <m an object for a long time ? What results if the eye is not 
called into action ? 935. Why should sudden transitions of light be 
•Toided ? 

Note. Let the anatomy, and physiology of the eye be reTiewed 
flgs. 139 and liS, or from anatomieal outline plate No. U). 
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Hence the imperfect vision in passing from a strong to a dim 
light, and the overwhelming sensation experienced on emerg- 
ing from a dimly-lighted apartment to one brilliantly illu- 
minated. A common cause of arn'OUT'O'siSy or paral3rsis of 
the retina, is, using the eye for a long time in a very intense 
light. 

936. Long-continued oblique positions of the eye should he 
avoided^ when viewing objects. If the eye is turned obliquely 
for a long time in viewing objects, it may produce an unnat- 
ural contraction of the muscle called into action. This con- 
traction of the muscle is termed stra-bis^musy or cross-eye. 
The practice of imitating the appearance of a person thus 
affected, is injudicious, as the imitation, designed to be tem- 
porary, may become permanent. 

Observation. The vision of a "cross-eye" is always 
defective. In general, only one eye is called into action, in 
viewing the object to which the mind is directed. This 
defect can be remedied by a surgical operation, which also 
corrects the position of the eye. 

937. Children should be trained to use the eye upon objects 
at different distances^ This is necessary, in order that the 
vision may be correct when objects at various distances are 
viewed. Any action unnatural to the muscles, if frequently 
repeated, may and will modify the' character and action of 
the parts so operated upon. ' If a limb, as the arm, be kept 
flexed for a long time, one set of muscles will be relaxed and 
elongated, and another will be shortened, and its contractile 
power will be increased. The same principle is true of 
the eye. 

Wluit causes palsy of the retina ? 936. Why should we avoid oblique 
positions of the eye in viewing objects ? What Is said of the practice of 
imitating persons thus affected ? Wluit is said in reference to the vision 
of a " cross-eye" ? 937. Why should children be trained to use the cyr 
upon objects at different disUnces ? What is the effect if an nnnatuxal 
•fltioo of the muscles is frequently repeated? Does the same principlt 
apply to the eye ? 
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938. In viewing objects very near the eye, the ciliaiy 
processes are called into action to produce a proper inclina- 
tion of the crystalline lens, so that the rays of light, may be 
properly refracted to form a perfect image on the retina. In 
looking at objects at a great distance, the ciliary processes 
are called into a different action, to produce a different in- 
clination of the lens. Let either of these actions be repeated, 
again and again, for weeks and months, and they will become 
natural, and the acquired inclination will be permanent. 

939. From the preceding principle, a person becomes 
short or long sighted, as the objects to which the eye is usually 
directed are near or remote. This is one reason why scholan, 
watchmakers, and artisans, who bring minute objects near the 
eye to examine them, are short-sighted, and why hunters and 
sailors, who are habituated to view objects at a distance, are 
long-sighted. 

Ohs&rvalion. In the management of children, whether in 
the nursery or school-room, it is very important that their 
books, or articles upon which they may labor, should be held 
at an appropriate distance from the eye. Were this attended 
CO by the parent or instructor, we sftould not see so many 
oersons witli defective vision. 

940. Cleanliness, as well as the health of the eye, rcquiie 
.hat it be bathed every ifnorning with pure water, citlier cold 
or tepid, accompanied with as little rubbing or friction as 
possible. In all instances, the secretion from the lachrymal 
glands, that sometimes collects at the angle of the eye, should 
be removed, as it contains saline matter. 

941. When small particles, or dust, get upon the eye, they 
produce much inconvenience, which is often increased by 

9.38. WTiat is the efTcet of repeatedly using the eye in one direction f 
939. Why are artisans and scholars generally short-sighted ? Why stfe 
sailors and hunters long-siglited ? How can defective vision in a great 
degree be prevented ? 940. What rtxasons are there for bathing the eye ? 
941. How can dust and other small particles b« removed from the eye ? 
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harsh attempts to remove tkem. The individual should be 
placed before a strong light, the lids held open with one 
hand, or by another person, and the particles removed witli 
the corner of a fine linen or silk handkerchief. ' 

942. Sometimes the substance is concealed under the 
upper eyelid, and it may then be exposed by turning back 
the lid in the following manner : Take a knitting-needle, or 
small, slender piece of stick, which is perfectly smooth, and 
place it over the upper lid, in contact with, and just under 
the edge of the orbit ; then, holding it firmly, seize the eye- 
lashes with the fingers of the disengaged hand, and gently 
tarn the lid back over the stick or needle^ The inner side 
of the lid can then be examined, and any substance removed 
that may have been there concealed. Too many trials ought 
not to be made, if unsuccessful, as much inflammation may 
be induced ; but a surgeon should be consulted as soon as 
possible. 

Observation. Eyestones ought never to be placed in the 
eye, as they oflen cause more pain and irritation than tlie evil . 
which they are intended to remedy. 



■'■■■■■ r . ■ ^ 

942. How removed from the upper eycUd ? Why should not eyestonei 
beuMd? 

85« 
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CHAPTER XLVI. 

THE 8SKSE OF HEARING. 

943. Thb sense of hearing is next in importance to that 
of vision. Through this sense we are enabled to perceive 
sounds, that not only subserve to our comfort and pleasme, 
but axe instramental in promoting our intellectual ^joymeata. 
The organ of hearing, or the ear, is one c^ the most compUf- 
eated in the human body* 

ANATOMY OF THE ORGANS OF HEARXNG. 

944. The ear is composed of three parts : 1st The Ex 
temal Ear. 2d. The Tymfpan'Um^ or middle ear. Sd. The 
Lafhf'ritUh^ or internal ear. 

945. The eztebnal ear is compose^ of two parts : The 
PIft'sia, (pavilion of the ear,) and the Me-4xftU8 Aud^t'-o'rV'Ui 
Ex'ter'nus^ (auditory canal.) 

946. The pinna is a cartilaginous picte which surrounds 
the entrance of the auditory canal. It presents many ridges 
and furrows, arising from the folds of the cartilage that 
form it 

Observation. The pinna, in many anmials, is movable; 
in those that pursue their prey, it is generally directed for- 
ward ; in timid animals, as the hare and mbbit, it is directed 
■ I ■ ■ I..I ^' • 1. .1 ...» 

943. What is said of the importance of hearing ? Is the ear complicated 
in its structure ? 944-^962. Give the anatomy of the orffons of hsarmg. 
944. Of how many parts is the ear composed ? Name them. 945. Give the 
parts of the external ear. ' 946. Describe the pinna. What is said in refer- 
ence to the pinna of many animals f 
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backward. In man, this part is but slightly under the control 
of the will. 

947. The meatus auditorius is a canal partly cartila^- 
nous, and partly bony, about an inch in length, which extends 
inward from the pinna to the Mem/bra-na Tym'pan-i^ (drum of 
the ear.) It is narrower in the middle than at tlic extremities* 
It is lined by an extremely. thin pouch of cuticle, which, when 
'withdrawn, afler maceration, preserves the form of the canal. 
Some stiif, short hairs are also found in the interior of the 
channel, which stretch across the tube, and prevent the ingress 
of insects. Beneath the cuticle are a number of small folli- 
cles, which secrete the wax of the ear. 

Kg. 144. • 



^ 

i^*^ 



Fig. 144. A repreMntatloii of the four bones of the ear. The Bouinett is hl|^ 
gnlfied. This bone is early matured, and in the adult It becomes united with the 
faieas. These bones are retained in their places and moved by three ligaments and four 
nuselesL 

948. The membrana ttmpani is a thin, semi-transparent 
membrane, of an oval shape. It is about three eighths of an 
inch in diameter, and is inserted into a groove around the 
circumference of the meatus, near its termination. This 
membrane is placed obliquely across the area of that tube. 
It is concave toward the meatus, and convex toward the 
tympanum. 

949. The tthfakitm consists of an irregular bony cavity, 
tituated within the temporal bone. It is bounded externally 
by the membrana tympani ; internally by its inner wall ; and 
in its circumference by the petrous portion of the temporal 

947. What if the meatus auditorius ? What is found in this canal ? What 
is their use i Where is the wax of the ear secreted. 948. Describe the 
SMmbnow tjmpani. 949* Where is the tympanum situated ? 
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booe and mastoid ceHa. "Hk tymputinn CMrtaios four BroaH 
booes, called the as-ne'BJa mm-dftA. Tlieae are named Bep> 
nOely-, die auf Ze-m, £•'«>, it^pet, and or-bu^M4ar. 

950. There are tra openings in tbe middle ear ; five lai^ 
■od Btb aroalL The latter t^ienings are, the Me-t^ttu At^ 
A^ri-ms Ex-tar'tnu, Fe-mt^tn O^m^U*, (eral windoi*,) Fe- 
mettrs Ro-tmafdtt, (roond window,) Mastoid CrO*, and 




951. Ilie YEVTsm. otuib is the opening of comrooBics- 
tim between tbe tympanum and the restibale. It ia cloaed 
hj tbe foot of tbe stapes, or booe of the ear, and 1^ the Uoii^ 
Membmie of both cavitiefl. 

95Q. Tbe fenestka rotuhda aerrea to eslablisb a cony 
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■nunlcalion betweea the tympanum and the cochlea. It b 
closed by a proper membrane, as well as by the lining of both 
cavities. 

953. The mastoid cells are very numerous, and occupy 
tb« whole of the interior of the mastoid process of the tem- 
pontl bone, and part of the petrous bone. They communicate, 
by a lai^, irregular opening, with the upper and posterior 
ciicumfeience of the ^mpanum. 

Fig. MS. 




« li hicUr ■■ 
, I, Ttw cmMm. a,3,T«BelMiaMla, thil wHdiwD udkbilf WrM amnadi 
tMUnI piiBt, (S.} T, Tb* MBInl pnthm af the lihjrlnlli, (vMibule.) S, Tlie fan- 
MBnOtBdam. >, Tbi ftoMM onlla. 11, U, U, 14, 13, 16, 11, IB, Tb* wmleina- 
IH NMlfc ttt dMbiM ui wmlalmilii cwula apan Into tba nstlbol*. 

954. The eustachuk tube is a canal of communicatioB, 
otending obliquely botween the pharynx and the anterim 
circumference of the tympanum. In structure it is partlj 

BU. WbtHanthamMtoid cdliJ Eiptoln flg. US. BSl D«WKlbtths 
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fibro-cartilaginous and partly bony. It is broad and expanded 
at its pharyngeal extremity, and narrow and eompressed at 
the tympanum. 

955. The small openings of the middle ear are for the 
entrance and exit of the chorda tympani, (a small nerve that 
crosses the tympana m,) and for the exit of the muscles 
that act upon the membrana tympani and bones of the ear. 

956. The LABVEnvTH consists of a membranous and a bony 
portion. The bony labyrinth presents a series of cavities 
which are channelled through the substance of the petrous 
bone. It is situated bet\yeen the cavity of the tympanum and 
the Aud'tUO'Vy Nerve. The labyrinth is divided into the 
Vt^tirhule^ Sem-i-cir'cti'lar Canalsy and Coch'h-a, 

957. The vestibule is a small, three-cornered cavity, 
situated immediately within the inner wall *of the tympanum. 

958. The semiciecxjlae canals are three bony passages 
which communicate with the vestibule, into which two of theni 
open at both extremities, and the third at one extremity. 

959. The cochlea forms the anterior p<Nrtion of the laby- 
rinth. It consists of a bony and gradually tapering^ canal, 
about one and a half inches in length, which makes two turns 
and a half, spirally, around a central axis, called the mo^di*o4us. 
The modiolus is large near its base, where it corresponds 
with the first turn of the cochlea, and diminishes in diameter 
toward its extremity. 

960. The interior of the canal of the cochlea is pai[tially 
divided into two passages, by means of a bony and membia- 
nous plate. At the extremity of the modiolus, the two pas- 
sages communicate with each other. At the other extremity, 
one opens into the vestibule ; the other into the tympanum, by 

956. What passes through the small openings of the middle ear? 
M. Of What does the labyrinth consist ? Oito the parts of the internal 
ear. 957. Describe the Testibule. 968. What is said of the semicircnlaf 
eanals ? .069. Why ii the cochlea so called ? Of what does it consist ? 
060. How is the interior of the canal of the cochlea divided ? Where do 
they communicate with each other } 
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tbe fonunen rotundum. The intemal Buriace or the bony 
lebyrinth is lined by a. fibro-seroua membrsDe. 

961. The membranouB labyrinth ia smaller in size, but ■ 
perfect counteqnrt, with respect to form, of the bony vestibule, 
cochlea, and semicircular canals. Within this labyrinth are 
two small, elongated sacs, which are filled wkh a fluid. 



Fig. H7. 




Plfr 14T. A fleiT at tli« aaiHtnj Dcrre. I 
aUiHipu. 3, Tbe lover put of lbs bnln. 4, ' 
tfctamtdnalu euali. B, A bnndi ts Uw tocbla. 

962. The aoditoxt nsxvs enters the temporal bone upon 
ita intemal surface, and divides into two branches, at the bot- 
tom of the cavi^ of the intemal ear. These branches enter 
tbe stmclure of the elongated sacs and membranous, labyrinth, 
ladiating in all directions, and finally, they terminate upon 
tbe inner surfoce of the membrane, in minute papillie, lasem- 
bling those of the retina. 

Br what ii the intcnulUbrrintli lined? 961. Descdbe the nuaubnaoni 
Ubrrlnth. Wlut doe* flg. 147 tepreunt } B62. Where doe* the uditorj 
■konre «ntei tad diTid« I 'WIWN do the branchei of the sadllmj nem 
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CHAPTER XLVII. 

PHtBIOLOGY OF THE ORGANS OP HEAKING. 

963. Hearing is that function by which we obtain a knowl« 
edge of the vibratory motions of bodies, which constitute sounds. 
The precise function of all the diffeient parts of the ear is not 
known. 

964. The function of that part of the external ear which 
projects from the head is to collect sounds and reflect them 
into the meatus. 

965. The.membrana tympani serves to facilitate the. trans- 
mission of sounds, and also to moderate their intensity. It is 
so arranged that it can be relaxed or tightened. 

Observation, This membrane, when healthy, has no open- 
ing ; and it must be apparent that the apprehension which is 
often expressed, that insects will penetrate further, is ground- 
less. The pain is owing to the extreme sensibility of the 
membrena t3rmpani. 

966. The supposed ofRce of the tympanum is to transmit 
the vibrations made on the membrana tympani to the internal 
ear. This is effected by the air which it contains, and by the 
chain of small .bones that are enclosed in this cavity. 

967. The use of the Eustachian tube is to admit air into 
the tympanum, which renders the pressure on botli sides equal, 
and thus its membrane is kept in a proper state of tensnon. 



963—971. Give the phytiohgy of the organs tf hearmg, 963. HVliEt ii 
hearing ? Are the precise functions of the different parts of the ear known ? 
964. What is the function of the external ear ? 965. Of the membrana 
tympani ? What obserratlon in reference to this membrane ? 966. What ia 
tiie supposed office of the middle ear ? 967. What It the use o| the Ett- 
■tachian tube ? 
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Ohtenalion. When near a cannon, or a field-piece, about 
being discharged, by opening the mouth the impression upon 
ihe auditory nerve will be diminished, and the unpleasant sen- 
sation lessened. This is the result of the air in the middle ear 
escaping through the Eustuchion tube, when the vibiatipns of 
the membrana tympani are violent^ 

Kg. 148. 




r.(. Iff. ATlnrif illtlMiaiNiirtkeHr. 1, TlwlateUWiB 
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968. But little is known of the functions of the internal 
ear ; its parts are filled with a watery fluid, in which the fila- 
ments of the auditory nerve terminate. 
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969. Many of the parts just enumerated aid in hearing, but 
am not absolutely essential to this sense But if the vestibule 
and auditory-nerve are diseased or destroyed, no sound is then 
perceived. If thisjsense is destroyed in early life, the person 
also loses the' power of articulating words. Hence a man 
bom deaf is always dumb. 

970. The transmission of sound through the difierent parts 
of the ear will now be explained by aid of iig. 148. The 
vibrations of air are collected by the external ear, and con- 
ducted through the tube (1) to the membrana tympani, (2.) 
From the membrane vibrations pass along the chain of bones, 
(3, 4, 5.) The bone 5 communicates with the internal ear, 
(7, 8, 9, 10, 11, 11, 11, 12, 12, 12.) From the internal ear 
the impression is transmitted to the brain by the nerve, (13.) 

971. The auditory nerve, like the optic, has but one func- 
tion, that of special sensibility. The nerves which furnish 
the ear with ordinary sensibility, proceed from the fifth pair. 

HYGIENB OF THE OBGANS OF HEABINO. 

972. Hearing, like the other senses, is capable of very 
great improvement By cultivation, the blind are enabled to 
judge with great accuracy, the distance of bodies in motion, 
and even the height of buildings. It is also capable of im- 
provement when all the other senses are perfect Thus the 
Indian will distinguish sounds that are inaudible to the white 
man. 



. 909. Wlutt parts of the ear are essential in order to hear sounds ? 

What follows loss of hearing? 971. What is the office of the auditory 

nerre? What nerves convej ordinazy sensilnlitj to the ear? 972^ 

978. Give the hygiene of the organ* qfhfioring. 972. Is this sense capable 

of improvement ? How does this sense aid the blind ? Is it also capable 

of improvement when all the other senses axe perfect ? In when is this 
aiuKtmtod? 

^^^\J^^^^^ physiology of the organ, of hearing to 
* *«• **®» ^ from anatomical outliae plate No. 10. 
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973. Acute hearing requires perfection in the structure and 
functions of the difierent parts of the ear, and that portion of 
the brain from which the auditory nerve proceeds. Deafness 
is by no means unfrequent. We will now advert to some of 
the common causes of imperfect hearing. 

974. The structure or functional action of the brain may 
be deranged by inflammation, by compression, or by debility, 
and produce deafness. The first is seen during inflammatory 
affections of the btain, and in fevers ; the second is seen in 
accidental injuries of the head ; the third is seen in old age, 
and afler severe diseases of the head, and fevers. In these 
cases, applications to, and operations upon, the ear do no good. 
The only remedy is to remove, if possible, the diseased co]> 
dition of the brain. 

975. Imperfect hearing may be produced by the destruction 
of the membrana tympani, or removal of the bones of the 
ear, or the parts within the labyrinth. In these instances, 
medical treatment is of no avail, as the destroyed parts can- 
not be restored. 

976. Hearing may be rendered defective by a diminution of 
the vibratory character of the membrana tympani. This may 
result from a thickening of this membrane, or from an ac- 
cumulation of wax upon its outer surface. The increased 
thickness is usually the result of inflammation, either acute 
or chronic. The proper treatment is such as is efficient to 
remove inflammatory acticm. 

Observations. 1st The introduction of heads of pins into 
the ear is a frequent cause of chronic inflammation of the 
membrana tympani. Hence this practice should never be 
adopted, and if acquired, should be abandoned. 

'973. On wkat does aeatt hearing dep«|^? 974. State eiiecta on the 
hearing in aome conditions of the hrain. How relieved ? 975. Of the 
effect on hearing when the bones of the ear or the labyrinth are destroyed ? 
Is medical treatment of any avail ? 976. What conditions of the dram of 
the ear may impair hearing ? How reliered ? What is said of the intro^ 
daction of pins io cleanse the ear ? - 
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2d. The accumulation3 of viscid wax may be softened by 
dropping some animal oil into the ear, and then removing it by 
ejecting warm soap suds a few hours subsequent to the use of 
the oil. This may be repeated for several successive days. 

977. Hearing may be impaired by obstruction of the £u« 
stachian tube. The closure of this canal diminishes the vibra- 
tory character of the air within the tympanum, in the same 
manner as closing the opening in the side of a drum. For 
the same reason, enlarged tonsils, inflammation and ulceration 
of the fauces and nasal passages during and subsequent to an 
attack of scarlet* fever, and the inflammation attending the 
^^sore throat '* in colds, are common causes of this obstruc- 
tion. 

978. The treatment of such cases of defective hearing, is 
to have the tonsils, if enlarged, removed by a surgeon ; for 
the inflammation and thickening of the parts remedial means 
should be applied, directed by a skilful physician. The nos- 
trums for the cure of deafness are generally of an oleaginous 
character, and may be beneficial in cases of defective hearing 
caused by an accumulation of wax upon the drum of the ear, 
but in this respect they are no better than the ordinary animal 
oils. 

What is the remedy where there is an accumulation of wax ? 977. What 
ii the effect on hearing if the Eustachian tube is obstructed ? 978. What 
i« the treatment when deaftiess is eaused bj inflammation or ulceration 9* 
the ikncet ? What is said of the nostrums vscdfor desfiwit^ 
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CHAPTER XLYIII. 

MEANS OF PRESERVING THE HEALTH.* 

979. OuB bodies are constituted in harmony with certain 
laws, and every person should learn these, in order to regu- 
late his actions and the performance of his duties, so that 
health may be unimpaired, and the power of enjoyment, 
activity, and usefulness continue while life lasts. 

980. It is a law of the bon€» and the muscles, that they 
should either be used in some vocation, or called into action 
by some social play and active sport. 

961. All admit tliat food is necessary to sustain life ; and 
unless it be of a proper quality, taken in proper quantities, and 
at proper times, the functions of the digestive organs will be 
demngcd, and disease produced. 

982. Pure air is essential to the full enjoyment of health. 
The impure air of unventilated rooms mj^y be breathed, and 
the effect be so gradual as not to arrest attention ; yet it is 
a violsition of the physical laws, and, sooner or later, we pay 
the penalty in disease and suffering. 

983. The body also requires sleep ; and if it is not taken 
at the right time, or with regularity, we do not feel full refresh- 



« It is adrised, that a thorough roTiew of the hygiene of th» pre* 
oeding chiq»ten be given from the suggestions contained in this. 

079. Whj is it incumbent on eyerj person to learn the laws of health ? 
WO. Oive a law of the muscles. Wl. In pres^ng the health, is it neees- 
■aiy to give attention to the ft>od which is ^ten ? Why i 962. What 
beside food is essential to the liiU ei^oyment of health ? What is said of 
the impure air of naventilated rooms ? 983. What shonld be obserred ia 
legard to sleep ? 
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ment fnmi ** tired natare^s sweet restorer.^^ Let youth be 
taught that ^ early to bed and early to rise ^^ gives him health 
and its attendant blessings. The brain, like other organs of 
the body, should be called into action at proper times. 

984. From the extent of the surface of the skin, and the 
close sympathy that exists between it and those organs whose 
office is, to remove the waste particles of matter from the 
body, it therefore becomes very important in the preservaticm 
of the health, that the functions of this membrane be properly 
maintained. 

985. The function of the circulatory and secretory organs, 
together with the operations of absorption and nutrition, should 
be steadily maintained, as vit%^ty and the generation of ani- 
mal heat are intimately connected with these processes. In 
the proper performance of these functions, very much depends 
on the observance of the laws of the muscular, digestive, 
respiratory, dermoid, and nervous apparatuses. 

REMOVAL OF DISEASE. 

986. It is seldom that a physician is called in the firrt 
stages of disease. *At this important period, the treatment 
Adopted should be proper and judicious, or the sufferings of 
(lie patient are increased, and life, to a greater or less degree, 
IS jeopardized. Hence the utility of knowing what sJiould he 
done^ and what sJiould not he done^ in order that the health 
may be rapidly regained. 

987. In all instances of acute disease, it is proper to rest, 
not only the body, but the mind. To effect this, the patient 
should cease from physical exertion, and also withdraw his 



084. Why should the functions of the skin be properly maintained? 
98$. Show the necessity of maintaining properly othcar fimctions of the 
•ystem. 886. What is important in theficst stages of disease ? 987. What 
iapvoiMiriBaUiMtttcesof acatediseiM^ HowcMLitbeeiEBDted? 



SIMOVAL OF DISEASE. 43^ 

Ihoughts from study and business operations. This should be 
done, even if the person is but slightly indisposed. 

988. Select a room for a sick person that is exposed to as 
little external noise as possible, as impressions made on the 
organ of hearing greatly influence the nervous system. Liike* 
wise select a spacious, welUventilated apartment, that has no 
superfluous furniture. The practice of placing a sick person 
in a small, ill-arranged sleeping-room, when a more spacious 
room can be used, is poor economy, not to say unkind. 

989. Care is necessary in regulating the light of a sick* 
room. While a strong light would produce an increased 
action of the vessels of the brain, a moderate light would be' 
im appropriate stimulus to this organ. It is seldom or never 
necessary to exclude all light frpm the sick-chamber. 

990. A sick person, whether a child or an adult, should not 
be disturbed by visitors, even if their calls are short. The 
excitement of meeting them is followed by a depression of the 
nervous system. The more dangerous and apparently nearer 
death the sick person is, the more rigorous should be the 
observance of this suggestion. Nor should the sick-room be 
opened to privileged classes ; for the excitement caused by & 
visit from relations and the virtuous, will do as much injury to 
the sick, as that produced by strangers and the vicious. 

991. The custom of visiting and conversing with sick friends 
during the intervals of daily labor, and particularly on Sunday^ 
is a great evil. No person will thus intrude herself in the sickr 
chamber who cares more for the welfare of the suffering friend 
than for the gratification of a sympathetic curiosity. Inquiries 
can be made of the family respecting the sick, and compli- 
mei.tary or necessary messages can be communicated through 
tlie nurse. 

968. What rooms should be selected for the sick ? Why ? 989. What 
is aaid in reference to the quantity of light admitted into a siek-room ? 
990. What eiTeet have caUs on the siek ? 991. What is said of th« enatMa 
of calling and eonversing with the siok during the interrab of daily labor I 
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Hhutratum. While attending a Miss B., of N. H., sick of 
fever, I pronounced her better, withdrew medicine, directed a 
simple, low diet, and the exclusion of all visitors. In the 
evening I was sent for to attend her. There was a violent 
i^lapse into the disease, which continued to increase in sever- 
ity until the fourth day, when death terminated her sufTerings. 
I learned that, soon aAer I gave directions that no visitors 
be admitted into her room, several particular friends were per- 
mitted to enter tlie chamber and talk with the sick girl. Their 
conversation produced a severe headache ; and, to use the 
language of the patient, ^^ it seemed as if ^eir talk would 
kill me ; *' and it did kill Tier. 

992. No solid food should be taken in the first stages of 
disease, even if the affection* is slight. The thirst can be 
allayed by drinking cold water, barley-water, and other prep- 
arations of an unstimulating character. It is wrong to tempt 
the appetite of a person who is indisposed. The cessation 
of a desire for food, is the warning of nature, that the system 
is in such a state that it cannot be digested. 

993. When a patient is recovering from illness, the food 
should be simple, and in quantities not so great as to oppress 
the stomach. It should also be given with regularity. ^^ Eat 
little and oflen,^* with no regard to regularity, is a pernicious 
practice. 

994. When a physician attends a sick person, he should 
have the special management of the food, particularly af^er 
the medicine has been withdrawn and the {latient is convales- 
cent. The prevailing idea that every person may safely advise 
relative to food, or that the appetite of the convalescing per- 



Gire an illustration. 992. What suggestion relative to food in the first 
stages of disease ? How can the thirst be allayed ? 998. When the 
patient is conyalesoent, how should the food be given ? What is said of 
tiie practice of eating <* little and often " ? 994. Who should have the 
special management of food when medicine is withdrawn? What idea 
prtrails in the community ? 
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0on 18 a competent guide, is dangerous, and cannot be too 
much censured. 

lUustratian. In 1832, 1 attended a Miss M., sick of fever. 
Aft^r an illness of a few days, tlie fever abated, and I direct- 
ed a simple, unstimulating diet. Business called me from 
the town ti^o days. During my absence, a sympathizing, 
officious matron called ; found her weak^ut improving ; anu 
told her she needed food to strengthen her ; and that *'*' it 
would now do her good.'' Accordingly, eggs and a piece of ^ 
beefsteak were prepared, and given to the convalescent girl. 
She ate heartily, and the result was a relapse into a fever 
more violent than tlie first attack. 

995. It Js very important in disease that tJie skin he kept 
clean, A free action of the vessels of this part of the body 
exerts a great influence in removing disease from the internal 
organs, as well as keeping them in health. If the twenty or 
thirty ounces of waste, hurtful matter, that passes through the 
** pores " of the skin in twenty-four hours, are not removed by 
frequent bathing and dry rubbing, it deranges the action of 
the vessels that separate this waste matter from tlie blood, and 
thus increases the disease of the internal organs. 

Uluslraiion. Mrs. M. R., of N., Mass., was afflicted with 
disease of the lungs and cough. This was accompanied with 
a dry, inactive condition of the skin. As medicine had no 
salutary effect in relieving her cough, she was induced by the 
advice of the clergyman of the parish to enter upon a system- 
atic course of bathing twice every day. Soon the skin became, 
soft, its proper functions were restored, the disease of the 
lungs yielded, and the cough disappeared. 

996. Every sick person should breathe pure air. The 
purer the blood that courses through the body, tlie greater the 

X 

Oive an illustration of the eril effects attending such an idea. 995. Does 
the skin exert a great influence in removing disease from the internal 
organs, as well as in keeping them in health? Oire an illustratioa 
196. Why should OTsvy tick person, partioularly, breathe pure \\t} 
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enei^ of the system to remove disease. The confined, 
vitiated air of the sick-chamber, not unfrequently prolongs din- 
ease ; and in many instances, the affection is not only aggra- 
vated, but even rendered fatal, by its injurious influences. 

Illusiraiions, 1st. In 1833, I was called,- in consultation 
with another physician, to Mr. H., who was much debilitated, 
and delirious. For several successive days he had not slept. 
His room was kept very warm and close, for fear he would 
** take cold.^' The only change that I made in the treatment, 
was to open the door and window, at a distance from the bed. 
In a short time, the delirium ceased, and he fell into a quiet 
slumber. From this time he rapidly recovered, and the de- 
lirium was probably the result of breathing impure air. 

2d. Formerly, every precaution was used to prevent per- 
sons sick of the small-pox from breathing fresh air. When 
Mrs. Ramsay had this disease in Charleston, S. C, her friends, 
supposing that life was extinct, caused her body to be removed 
from the house to an open shed. The pure air revived the 
vital spark. The result probably would have been difierent, had 
she been kept a few hours longer in the vitiated air. 

997. The influence of habit should not be disregarded in 
the removal of disease. If food or drink is to be administered, 
however small in quantify or simple its quality, it should be 
given at or about the time when the ordinary meals were 
taken in health. 

998. Again, the usual time when the patient was in the 
habit of retiring for sleep should be observed, and all prepa- 
ration necessary for the sick-room during the night should be 
made previous to this hour. Efibrts should also be made to 
evacuate the w*aste matter of the digestive and urinary organs 
at the period which habit has formed in health. This is not 

Are not diseases prolonged, and even rendered fatal, from breathing the 
impure, Titiated air of the sick-chamber? Give illustration 1st. GiTt 
Blustration 2d. 997. What is said respecting the influence of habit In 
temoTing disease ? 
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only a remedial agent in disease, but often precludes the 
necessity of laxative or drastic cathartics. 

999. Medicine is sometimes necessary to assist the natu- 
ral powers of the system to remove disease ; but it is only 
an assistatiL While emetics are occasionally useful in remov- 
ing food and other articles from the stomach that would cause 
disease if suffered to remain, and cathartics are valuable, in 
some instances, to relieve the alimentary canal of irritating 
residuum, yet the frequent administration of either will cause 
serious disease. 

1000. Although medicine is useful in some instances, yet,^ 
in a great proportion of the cases of disease, including fevers 
and inflammations of all kinds, attention to the laws of health 
will tend to relieve the system from disease, more certainly 
and speedily, and with less danger, than when medicines are 
administered. ^ 

1001. Thomas JeflTerson, in writing to Dr. Wistar, of Phil- 
adelphia, said, " I would have the physician learn the limit 
of his art.'* I would say, Have the matrons, and those who 
are continually advising " herb teas," and other " cure-alls,"' 
for any complaint, labelled with some popular name, learn 
the limits of their duty, namely, attention to the laws of 
health. The rule of every family, and each individual, should 
be, to touch not, taste not of medicine of any kind^ except 
when directed by a well-educated and honest physician, (sud- 
den disease from accidents excepted.) 

999. What is said of the use of medicine ? 1000. Of its use in feyerf 
and many other cases of disease ? 1001. What remark by Thomas Jeffer- 
ton to J>t. Wistar ? What should matrons learn ? What should be the 
nle of every person in regard to taking medicine ? What exception ? 
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CHAPTER XLIX, 

DIRECTIONS FOR NURSES. 

1002. Ths nurse requireg knowledge and practice to 
onable her to discharge aright her duty to the patient, aa 
much as the physician and surgeon do to perform what is 
iqpurabent on them. Woman, from her constitution and 
habits, is the. natural nurse of the sick; and, in general, no 
small portion of her time is spent in ministering at the 
couch of disease and sufiering. 

1003. As the young and vigorous, as well as the aged and 
the infirm, are liable to be laid upon* the bed of sickness, by an 
epidemic, or imprudent exposure, or by some accident, it is 
therefore necessary that the girl, as well as the matron, may 
know how she can render services in an efficient and proper 
manner. No girl should consider her education complete 
who is not acquainted with the principles of the duties of a 
general nurse and a temporary watcher. 

1004. It is to be regretted, that while we Iftive medical 
schools and colleges to educate physicians, there is no institu- 
tion to educate nurses in their equally responsible station. In 
the absence of such institutions, the defect can be remedied, 
to some extent, by teaching every girl hygiene, or the laws of 
health. To make such knowledge more available and com- 
plete, attention is invited to the following suggestions relative 
to the practical duties of a nurse. 

m ' ' ' ... II I I ■ !■ ^ 

1002. Does the nurse require knowledge and practice in ber employmenty 
as well as the physician? Who is the natural nurse of the sick? 
1003. What, then» is incumbent on every girl ? 1004. Should there b« 
■ehools to educate nurses, as well as physicians and surgeons ? 
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1005 Bathing. The nurse, before commencing to bathe 
tlie patient, should provide herself with water, two towels, a 
sponge, a piece of soft flannel, and a sheet. The temperature 
of the room should also be observed. 

1006. When the patient is feeble, use tepid or warm 
water. Cold water should only be used when the system has 
vigor enough to produce reaction upon the skin. This is 
shown by the increased redness of the skin, and a feeling of 
warmth and comfort, after a proper amount of friction. 
Before using the sponge to bathe, a sheet, or fold of cloth, 
should be spread smoothly over the bed, and under the patient, 
to prevent the bed-linen on which the patient lies from becom- 
ing damp or wet. 

1007. Apply the wet sponge to one part of the body at a 
time ; as the arm, for instance. By doing so, the liability of 

* contracting chills is diminished. Take a dry, soft towel, wipe 
the bathed part, and follow this by vigorous rubbing with a 
crash towel, or, what is better, a mitten made of this material ; 
then use briskly a piece of soft flannel, to remove all moisture 
that may exist on the skin, and particularly between the Angers 
and the flections of tlie joints. In this manner bathe the entire 
body. 

1008. The sick should be thoroughly bathed, at least twice 
in twenty-four hours. Particular attention should be given 
to the parts between the fingers and toes, and about the 
flections of the joints, as the accumulation of the excretions is 
most abundant on these parts. In bathing, these portions of 
the system are very generally neglected. The best time for 
bathing, is when the patient feels most vigorous, and freest 
from exhaustion. The practice of daubing the face and 

hands with a towel dipped in hot rum, camphor, and vinegar, 

■ ' 

1005. What should a nurse provide herself with, before bathing a patient ? 
1006. When should cold water be used ? 1007. How should the bathing 
then be performed, so that the patient may not contract a cold ? 1008. How 
often should a sick person be bathed ? What is said of daubing the £Rii« 
Mid haadt munlj with a wet oloth ? 

37 
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n zi»i.i* .!tf sr::*-? tt^tsttlt-ics adapted tea low diet, in the 
^ m^jac ■• lu -"r; r:»f rzif ±i» =i»35t pri.a'aHIe war. Water-gruel,* 

wxini s n*t szir .»sc :c sJ. rTPTajaiSoos, is frequently so iU- 
WBh.^'i Ts -u sLjse ±f* zitrVrr X} xsaibe iL Always prepare the 
Sioi 5.r 'lie sex. 5s :^e 3c:i:;?;it aad most careful manner. 

Irill^ ^~iea ±ie T^T^'c-^^n es'oEns abstiDence finom food« 
tsm rir-se sii:c^c scnn j ;Cej rac brimciion. She should be 
a» TiiniriiiLr i: kzi:^ ^ie jcrsjcjan's directioDS about diet, as 
K SHiZ'wjLi lew xzii vii?= \> giTe die presmbed medicines, 

I III- TTiif a a jnziriH b cocTalescent, the de^re for food 
pisifinZj firziLT- a:Di i: rctf n recuires firmness and patience, 
rwr ir.ix itbl: care, rz u«^ pait of the nurse, that die* 
l:oi » ynf-ntTfi ri_:=.":>, x::* c^Tea at proper times The 
jiJT^cjiir scici^'i i-Tsec brw irE^q'jea'Jr it dkxild be tikoi. 

IC 1:1 Pm An. I: is tbe duty of the nuise to see that 
BX ccy ue Tccca s ve.1 Tenillared in the morning, but that 
£:?sa ur » <t:caaLr:Ij ai^TLTc^i duiiag die day. Great care 
Biisc S? aies. irw^Ter, iLi: the patient does not feel the 
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10 13L Bec-^^ifs. as well as dat of die body, should be aired 
rr iiT. aai or^r^er crarr.??d in sackness than in health. 
CJCC1.Z.;, vbea chin yd, shoc^d be well dried, and wanned 
W a £re preraoas to ^ being pot on the patient or the bed. 
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Kim SftftMsM croT vQc&ia k3:>w how to make the simple preparationB 
lAjfrJ t»ft V^v d^ct? ICIX Shield the noise stiictlj obey the injanc- 
taiNK «if tike f)KiTs£<saa rehitiTe to food ? 1011. TThat period of a person's 
fl*atin te«{«^c«s th* most care m regard to the food ? 1012. Give another 
<iift^ «if ^e awna. lOlX What directions respecting the bed-linen of the 
fatwat ^ Wkat is aacairssiy when th«e is a change of clothing ? 



.DIBBCTIONS FOR NUK8SS* 485 

1014. TEUfFESATXTRB. The warmth of the chamber should 
be carefully watched by the nurse. The feelings of the 
patient or nurse are not to be relied on as an index of the 
temperature of the room. There should be a well-adjusted 
thermometer in every sick-room. This should be frequently 
consulted by the nurse. 

1015. The temperature of the sick-chamber should be 
moderate. If it is so cold as to cause a chill, the disease will 
be aggravated. If, on the other hand, it is too warm, the 
patient is enfeebled and rendered more susceptible to cold on 
leaving the sick-chamber. The Latin maxim, ^^ In medio 
tutissimus ibisy"^^ (in medium there is most safety,) should be 
regarded in the rooms of the sick. 

1016. Quiet. The room of the patient should be kept free 
from noise. The community should be guided by this rule, 
that no more persons remain in the room of the sick, than the 
welfare of the patient demands. It Is the duty of the physi- 
cian to direct when visitors can be admitted or excluded from 
the sick-room, and the nurse should see that these directions 
are enforced. 

1017. The movements of the attendants should be gentle and 
noiseless. Shutting doors violently, creaking hinges, and all 
unnecessary noise, should be avoided. Most persons refrain 
from loud talking in the sick chamber, but are not equally 
careful to abstain from whisperings which is often more trying 
than a common tone. 

1018. It is the duty of the nurse to ascertain the habits 
of the patient as respects the period for eating and sleep, 
when in health, that she may prepare the food and arrange 
the sick-room in accordance with the practice of the patient. 

1014. Why should there be a well-adjusted thermometer in every sick- 
chamber ? 1015. What is said of the temperature of the sick-chamber ? 
1016. Why should the sick-room be kept quiet ? 1017. What is said of 
noise in ihe sick-chamber? Of whispering? 1018. Should the habits '>f 
the patient be regarded in reference to the period for eating and sletp ? 
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If the person who is sick is ignorant of the necessity of the 
removal of the waste products from the system, the nurse 
should invite attention to these functions at such periods as 
are in accordance with the previous hahits of the patient 

1019. The deportment and remarks of the nurse to the 
patient should be tranquil and encouraging. The illness of a 
friend, or persons who have recently died, should not be alluded 
to in the sick-room. No doubts or fears of the patient^s 
recovery, either by a look or by a word, should be communi- 
cated by the nurse in the chamber of the sick. When such 
information is necessary to be communicated, it is the duty of 
the physician to impart it to the sick person. 

1020. The nurse should not confine herself to the sick- 
room more than sL\ hours at a time. She should eat her food 
regularly, sleep at regular periods, and take exercise daily in 
the open air. To do this, let her quietly leave the room when 
the patient is sleeping. A watcher, or temporary nurse, may 
supply her place. There is but little danger of contracting 
disease, if the nurse attends to the simple laws of health, and 
remains not more than six hours at a time in the sick-room. 



DIRECTIONS FOR TVATCHERS. 

1021. These necessary assistants, like the nuree, should 
have knowledge and practice. They should ever be cheerful, 
kind, firm, and attentive in the presence of the patient. 

1022. A simple, nutritious supper should be eaten before 
entering the sick-room; and it is well, during the night, to 
take some plain food. 

1019. \Vhat should be the deportment of the* nurse toward the patient ? 
Should doubts and fears of the patient's recovery be communicated in the 
tick-room ? TVhcn necessary to impart such intelligence, on whom does it 
depend ? 1020. How long should a nurse remain in the sick-chamber at a 
time ? 1021. IrVhat qualifications are necessary in a watcher ? 1022. What 
directions in regard to the food of the watcher ? 
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1023. When watching in cold weather, a person snouid be 
warmly dressed, and furnished with an extra garment, as a 
cloak or shawl, because the svstem becomes exhausted toward 
morning, and less heat is generated in tJie body. 

1024. Light-colored clothing should be worn by those who 
have care of the sick, in preference to dark-colored apparel ; 
particularly if the disease is of a contagious character. Ex- 
periments have shown, that black and other dark colors will 
absorb more readily the subtile effluvia that emanate from 
sick persons, than white or light colors. 

1025. Whatever may be wanted during the night, should 
be brought into the sick-chamber, or the adjoining room, be- 
fore the family retires for sleep, in order that the slumbers of 
the patient be not disturbed by haste, or searching for needed 
articles. 

1026. The same general directions should be observed by 
watchers, as are given to the nurse ; nor should the watcher 
deem it necessary to make herself acceptable to the patient 
by exhausting conversation. 

1027. It can hardly be expected that the farmer, who has 
been laboring hard in the field, or the mechanic, who has 
toiled during the day, is qualified to render all those little 
attentions that a sick person requires. Hence, would it not 
be more benevolent and economical to employ and pay watch- 
ers, who are qualified by knowledge and trainings to perform 
this duty in a faithful manner, while the kindness and sympa- 
thy of friends may be practically manifested by assisting to 
defray the expenses of these qualified and useful assistants ? 

1023. When watching in cold weather, what precaution is necessary? 
1024. What . is said relatiTe to the color of the clothing worn in the 
sick-room ? 1025. What suggestions to watchers relative to the arrange 
ment of the sick-chamber ? 1026. * What should watchers obsenre ? 
1027. What is said of employing those persons to watch who labor hard 
daring the day ? 

37* 
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POISONS AND THEIR ANTIDOTES 

1028. PouoNiKO, either from accident or design, is of such frequencjp 
•nd danger, that it is of the greatest importance that every person slionld 
know the proper mode of procedure in such cases* in order to render imme* 
diate assistance when within his power. 

1029. Poisons are divided into two classes — mineral (which include the 
acids) and vegetable. 

1030. The first thing, usually, to be done, when it is ascertained that a 
poison has been swallowed, is to eyacuate the stomach, unless vomiting 
takes place spontaneously. Emetics of the sulphate of zinc, (white vitriol,) 
or ipecacuanha, (ipecac,) or ground mustard seed, should be given. 

1031. When vomiting has commenced, it should be aided by large and 
frequent draughts of the following drinks : flaxseed tea, g^um-water, slip- 
pery-ebn tea, barley water, sugar and water, or any thing of a mucilaginoua 
or diluent character. 

MINERAL POISONS. 

1032. Ammonia. — The water of ammonia^ if taken in an over-dose, and 
in an undiluted state, acts as a violent corrosive poison. 

1033. The best and most effectual antidote is vinegar. It should be 
administered in water, without delay. It neutralizes the ammonia, and 
renders it inactive. Emetics should not be given. 

1034. Antimokt. — The wine of antimony and tartar emetic, if taken in 
over-doses, cause distressing vomiting. In addition to the diluent, muci- 
laginous drinks, give a tea-spoonful of the sirup of poppsAi, paregcric, or 

1098. Ii it uwfol to know th« antidolef or remedies for poiion ? 1099. Into how 
many clanei are poiaoni divided f 1030. What is the firat thiny to be done when it is 
aaeertained that poiion haa been ewaltowed? 1031. What ■faooid bo token after 
the vomiting haa eommanced? 1039. What affect haa an over-doae of ammonia? 
1033. The antidote ? Should an emetic be given for thU poiaon? 1034. What ofliMt 
haa aa over>doa« of the wine of antimony or Urtar emetic f 
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tventj drops of landanuiii, erery twenty minates, until fire or six dosei 
have been taken* or the Tomiting ceases. 

1035. The antidotes are tndgalU and oak bark, which may be adminIS' 
tered in infusion, or by steeping in water. 

1036. AxsEana— When this has been taken, administer an emetic of 
qiecac, speedily, in mudlagxnous teas, and ose the stomach-pamp as soon 
as passible. 

1037. The antidote is the hjfdraied peroxide of iron. It should be kept 
constantly on hand at the apothecaries' shops. It may be giTen in any 
quantity, wiUiont injnzions resolts. 

1038. Copper. — The most common cause of poisoning from this metal, 
is through the careless use of cooking utensils made of it, on which the 
aeeUUe of copper (Terdigris) has been allowed to fonn. When this has been 
taken, immediately induce vomiting, gire mucilaginous drinks, or the 
whiU of eggs, diffused in water. 

1039. The antidote is the carbonate of ooda, which should be administered 
without delay. 

1040. Leao. — The acetate (sugar) of lead is the preparation of this metal, 
which is liable to be taken accidentally, in poisonous doses. Induce imme- 
diate Toiniting, by emetics of ground mostard seed, sulphate of zinc, and 
diluent drinks. 

lOU. The antidote is dilated ndphunc add. When this acid is not to be 
obtained, either the solpfaate <^ magnesia, (epsom salts,) or the suljAate of 
soda, (glauber's salts,) will answer evecy piupose. 

1012. MERCTTRT.—The preparation of this mineral by which poisoning 
is commonly produced, is corrosive sublimate. The mode of treatment to 
be pursued when this poison has been swallowed, is as follows : The tohites 
of a dozen eggs should be beaten in two quarts of cold water, and a tambler- 
fiill given every two minutes, to induce vomiting. When the whites of 
^gs are not to be obtained, soap and water should be mixed with wheat 
flour, and given in copious draughts, and the stomach-pump introduced 
as soon as possible. Emetics or irritating substances should not be given. 

1043. Nitre — Saltpetre. — This, in over-doses, produces violent poison- 
ous symptoms. Vomiting should be immediately induced by large doses 



1035. Wliat is the antidote ? 1038. What should immediately be done when arsenic 
is swallowed > 1037. What is the antidote ? Can any quantity of this preparation of 
iron be given without injurious results ? 1038. What should be given when verdigris 
has been taken into the stomach ? 1039. What is the antidote.' 1040. What should 
immediately be gives when sugar of lead is taken } I04I. What is the antidote ? 
1043. Give the treatment when corrosive sublimate has been swallowed. 1043. Whaf 
•Aet hss an over^dose of sal^tre i What treatment should be adopted f 
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of mucilaginous, diluent drinks ; but emetics which ixiitate the stomaeht 
should not be given. 

1044. Zinc. — I^oisoning is sometimes caused by the au^hate of eine^ 
(white Titriol.) When this takes place, vomitmg should be induced, and 
aided by large draughts of mucilaginous and diluent drinks. Use the 
stomach-pump as soon as possible. 

1045. The antidote is the carbonate, or $uper-carbonate qftoda. 

1046. Ninuc, (aqua fortis,) uubiatic, (marine acid,) or stiLFHtnuo 
(oil of Titriol,) ▲oius, may be taken by accident, and produce poisonous 
sffects. 

1047. The antidote is calcined magnesia, which should be freely admin- 
istered, to neutralize the acid and induce vomiting. When magnesia can- 
not be obtained, the caarbonaie of jKOaah (saleeratus) may be given. Chalk, 
powdered and given in solutioui or strong soap suds, will answer a good 
purpose, when the other articles are not at hand. Zt is of very great im- 
portance that something be given speedily, to neutralize the acid. One of 
the substances before mentioned should be taken freely, in diluent and 
mucilaginous drinks, as gum-water, milk, flaxseed, or slippery-elm tea. 
Emetics ought to be avoided. 

1048. OxAXic Acid. — This 'acid resembles the sulphate of magnesia, 
(epsom salts,) which renders it liable to be taken, by mistake, in poisonous 
doses. Many accidents have occurred from this circumstance. They can 
easily be distinguished by tasting a small quantity. Epeom salts, when 
applied to the tongue, have a very bitter taste, while oxaHc add is in- 
tensely sour. 

1049. The antidote is magnesia, between which and the acid a chemical 
action takes place, producing the oxalate of magnesia, which is inert. 
When magnesia is not at hand, chalk, lime, or carbonate of potash, (saleera- 
tus,) will answer as a substitute. Give the antidote in some of the muci- 
laginous drinks before mentioned. No time should be lost in introducing 
the stomach-pump as soon as a surgeon can be obtained. 

1050. Lkt. — The ley obtained by the leaching of ashes may be taken 
by a child accidentally. The antidote is vinegar, or oil of any kind. The 
vinegar neutralizes the alkali by uniting with it, forming the acetate of 
potash. The oil imites with the alkali, and forms soap, which is less cau8« 
tio than the ley. Give, at the same time, large draughts of mucilaginous 
drinks, as flaxseed tea, &c. 

1044. What is tha nntidote for white vitriol ? 1047. What ii th« antidole for aqqa 
ftirtis and oil of vitriol .' Should emeticf be avoided ? 1048. How can oxalic acid be 
distinfttiahed from eptom lalta ? 1049. What is the antidote for an over-doM of ox- 
alic acid? When mafnesia eaonot b« obtained, wliat will answer as asabstttute? 
1050. What it the antidote when lev is swaliowed.' 
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VEGETABLE POISONS. 

1051. The vegetable poisons are quite as numerous, and many of them 
equally as yirulent, as any in the mineral kingdom. We shall describe tlie 
most common, and which, therefore, are most liable to be taken. 

1052. Opium. — This is the article most frequently resorted to by those 
wishing to commit suicide, and, being used as a common medicine, is easily 
obtained. From this cause, also, mistakes are very liable to be made, and 
accidents result from it. Two of its preparations, laudanum and paregoric, 
are frequently mistaken for each other ; the former being given when the 
latter is intended. 

1053. Morphia, in solution, or morphine, as it is more commonly called 
by the public, is a preparation of the drug under consideration, with which 
many cases of poisoning are produced. It is the active narcotic principle 
of the opium ; and one grain is equal to six of this drug in its usual form. 

1054. When an over-dose of opium, or any of its preparations, has been 
swallowed, the stomach should be evacuated as speedily as possible. To 
effect this, a teaspoonful of ground mustard seed, or as much tartar emetic as 
can be held on a fire cent piece, or as much ipecacuanha as can be held on a 
twenty-five cent piece, should be mixed in a tumbler of warm water, and 
one half gi?en at once, and the remainder irf twenty minutes, if the first has 
not, in the mean time, operated. In the interval, copious draughts of warm 
water, or warm sugar and water, should be drank. 

lOoD. The use of the stomach-pump, in these cases, is of the greatest 
importance, and should be resorted to without delay. After most of the 
poison has been evacuated from the stomach, a strong infusion of coffee 
ought to be given ; or some one of the vegetable acids, such as vinegar, 
or lemon-Juice, should be administered. 

1056. The patient should be kept in motion, and salutary effects will 
often be produced by dashing a bucket of cold water on the head. Arti- 
Jicial rhspiration ought to be established, and kept up for some time. If 
the extremities are cold, apply warmth and friction to them. After the 
poison has been evacuated from the stomach, stimulants, as warm wine and 
water, or warm brandy and water, should be given, to keep up and sustain 
vital action. 

1057. Stramonium — Thorn-Apple. — This is one of the most active 
narcotic poisons, and, when taken in over-doses, has, in numerous in. 
stances, caused death. 

1051. Are vegetable poisons as numerous and as virulent In their effects as mineral i 
1053. What is said of opium and its preparations ? 1054, 1055, 1056. What treatment 
■hbuld be adopted when an over-d use of opium or any of it* prepuations is taksa^ 
1057. What is said of stramooiuia? 
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1058. BrtoaciJMvs— 'Henbane. — This article, wUch is used as a medi- 
cine, if taken in improper doses, acts as a virulent irritating and narw 
eotic poison. 

1059. The treatment for the two above-mentioned articles is similar to 
that of poisoning from over-doses of opium. 

1060. CoNiUM — Hemlock. — Hemlock, improperly called, by many, cicttta^ 
when taken in an over-dose, acts as a narcotic poison. It was by this 
narcotic that the Athenians used to destroy the lives of individuals con- 
demned to death by their laws. Socrates is said to have been put to death 
by this poison. When swallowed in over-doses, the treatment is similar 
to that of opium, stramonium, and henbane, when over-doses are taken. 

1061. Belladonna — DftwWy Nightshade. —^ Campkob.. Aconitb— 
Monkshood, Wolfsbane. . Bryonia — Bryony. Digitalis — Foxglove. 
Dulcamara — Bittersweet. Gamboge. Lobelia — Indian Tobacco, 
Sanouinaria — Bloodroot. Oil op Savin. Sfioelia — Pinkrooi. 
Strychnine — Nttx vomica. Tobacco. — All of these, when taken in 
over-doses, are poisons of greater or less activity. The treatment of 
poisoning, by the use of any of these articles, is similar to that pursued 
in over-doses of opium. (See Opium, page 442.) 

1062. In aU cases of poisoning, call a physician as soon as possible. 

1058. Of henbane? 1059. What should be the treatment when an over-dose of 
stramonium or henbane is taken ? 1060. What name is sometimes improperly ^iven t« 
eonhtm, or hemlock ? How was this narcotic poison used by the Athenians? How art 
the effects of an over-dose counteracted ? 1061. What is the treatment when an over- 
dose of deadly nightshade, monkshood, foxglove, bittersweet, gamboge, lobelia, bloodroot, 
tobacco, &c., is taken? 1069 Should a physician be called in all cases when poisoA 
ia swallowed? 
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The essential parts of every secretory apparatus are a simple membmiM, 
^parently textureless, named the primary, or basemetU menJfrane, certain 
cells and blood-vessels. The seroas and macous membrane are examples. 

B. 

The division and description of the different membranes and tissues are 
not well defined and settled by anatomical writers. This is not a material 
defect, as a clear descriptton of the different parts of the system can b« 
given by adopting the arrangement of almost any writer. 

c. 

Fat is one of the non-nitrogenous substances. It forms the essential 
part of the adipose tissue. Chemical analysis shows that all. fatty snb- 
iiances mre compounds of carbon, hydrogen, and oxygen. They are lighter 
than water, generally fluid at the natural temperature of the body, and bum 
with a bright flame, forming water and carbonic acid. 

Casxine is abundantly found in milk. When dried, it constitutes cheese. 
Alcohol, acids, and the stomach of any of the mammalia coagulate it j and 
it if also soluble in water. It is found in the blood, bile, saliva, and the 
leas of the eye. 

Chovdrihx is a variety of gelatin. It is obtained from eartilagek It 
is soluble in warm water, but solidifies on cooling. 

Lactic acid is common to all the solids and fluids of the sj^tem. It is 
found united with potash, soda, lime, or magnesia. 

D. 

The word duodenum is derived from the Latin, signifying " twelve," since 
the intestine, of which this is the name, is usually about twelve fingers' breadth 
ia length. The Jejunum is also from the Latin Jefunus, empty, smcc it is 
usually found in that condition aAer death, as the food seems to pass rapidij 
through this part of the intestine. The term ileum is from the Greek, signi- 
fying " to twist," since it always appears in a contorted condition. The name 
ecBcum is derived from the fact of its being a blind or short sack, perforated 
by the extremity of the ileum. The name of the next division of the intes- 
tine— co^— is from the Greek, ** to prohibit," as the contents of the ali- 
mentary canal pass slowly through this portion. The rectum is named from 
the straight direction that it assumes in the latter part of its course. 
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E. 



Tbe food » forced through the aKmentary canal by contractions of iti 
muscular coat, produced by the nervous filaments of the sympathetic syf 
tem, not being at all dependent on the cerebro-spinal centre. This is callec 
the peristaltic; or vermicular motion. Tbe great length of intestine in a., 
animals, and especially in the herbivorous ones, is owing to the necessity of 
exposing the food to a large number of the lacteals, that the nourishment may 
all be. taken from it. 

F. 

The different processes through which the food passes before assimilatios 
are of considerable interest. The mastication and mixture of tbe saliva 
with tlie food are purely of a mechanical nature. When any solid or fluid 
substance is placed upon the tongue, or in contact with the inner surface of 
the cheeks, by an involuntary act, the salivary glands are stimulated to 
activity, and commence pouring the saliva into the mouth through the sali* 
vary ducts. As soon as mastication commences, the contraction of the 
masseter and other muscles employed in mastication stimulates the salivary 
glands to increased action, and a still greater quantity of saliva is secreted 
and forced upon the food, which is constantly being ground to a finer con- 
dition, until it is sufficiently reduced for deglutition. 

Whether the salivary fluid acts any other part than simply that of a de- 
mulcent to assist the gastric juice in still further dissolving the food, is yet a 
matter of some doubt, although it is found that no other liquid will equally 
well subserve the process of digestion and promote health. 

Afler the food is in the condition ready to be swallowed, by an apparently 
involuntary motion, it is placed upon the back of the tongue, which carries 
it backwards to the top of the pharynx, where the constrictions of the 
pharynx, aided by the muscles of the tongue and floor of the mouth, with a 
sudden and violent movement thrust it beyond the epiglottis, in order to 
allow the least necessary time to the closure of the glottis, afler which, by 
(he compression of the oesophagus, it is forced into the stomach. 

Here it is that the true business of digestion commences. For as soon as 
any substance except water enters the stomach, this organ, with involuntary 
movements, that seem almost like instinct, commences the secretion of the 
gastric juice, and by long-continued contractions of its muscular coat, suc- 
ceeds in effecting a most perfect mixturS of the food with this juice, by which 
the contents of the stomach are reduced to the softest pulp. 

The gastric juice, in its pure state, is a colorless, transparent fluid 5 " ino- 
dorous, a little saltish, and perceptibly acid. It possesses tbe property of 
coagulating albumen, and separating the whey of milk from its curd, and 
•iUrwards completely dissolving the curd. Its taste, when applied to tbe 

38 
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tOBgney is similar to that of mucilaginoas water, slightly acidulated witk 
mariatie acid.*' The organs of its secretioD are an immense number of 
tubes or glands, of a diameter varying from one five hundredth to one three 
hundredth of an inch, situated in the mucous coat of the stomach, and receiv- 
ing their blood from the gastric arteries. A chemical analysis shows it to 
consist of water, mucilage, and the several free acids — muriatic, acetic, 
lactic, and butyric, together with a peculiar organic matter called pepsin, 
which acts after the manner of ferments between the temperature of 50^ 
and KM^* F. 

The true process of digestion is probably owing to the action of pepsin 
and the acids, especially if the presence of the chloro-hydric or muriatic be 
admitted i since we know, by experiments out of the body, that chlorine, one 
of its elements, is a powerful solvent of all organic substances. 

The antiseptic properties of the gastric juice, as discovered by experi- 
ments made on Alexis St. Martin, doabdess have much influence on digestion, 
althoagh their true uses are probably not yet known. 

As soon as the food is reduced to a state of fluidity, the pjrloric orifice 
of the stomach is unclosed, and it is thrust onwards through the alimentary 
canal, receiving in the duodenum the secretions of the liver and pancreas, 
aAer which it yields to the lacteals its nutrient portion, and the residuum is 
expelled from the Dody. 

There have been many hypotheses in regard to the nature of the digestive 
process. Some have supposed that digestion is a mere mechanical process, 
produced by the motion of the walls of the stomach ; while others, in later 
times, have considered it as under the influence of a spirit separate from the 
i&dividual, who took op his residence in the stomach and regulated the whole 
affair ; while others still would make it out to be a chemical operation, and 
thus constitute the stomach a sort of laboratory. But to all these ridicu- 
lous hypotheses Sir John Hunter has applied the following playful lan- 
guage : ** Some will have it that the stomach is a mill ; others that it is a 
fermenting vat ; and others that it is a stewpan ; but in my view of the 
matter, it is neither a mill, a fermenting vat, nor a stewpan, but a stomach, 
a ^omach ! " 

At the present day this process is regarded as a complex, and not a simple 
operation. It seems to be a process in which the mechanical, chemical, and 
vital agencies must all act in harmony and order ; for if one of these be 
withdrawn, the function cannot be sustained for an}' considerable leugth of 
time ; and of the chemical and mechanical parts of the process, since the 
former is much more important, and, as a matter of course, the vital powers 
•re indispensable, -therefore digestion may be considered as a chemical 
operation, directly dependent on the laws of vitality, or of life ; since the 
proper consistency of the food depends, in a great measure, upon the ehar- 
•cier ef the •olTeats, while the secretion of these fluids, their proper amoujity 
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lofether with the peeaUar instinct — as it almost seems to be — neeessaiy 
to direct the stomach in its many fanctions, are exclusively and entirely de- 
pendent on the laws and conditions of life. 

G. 

As food is necessary to supply the waste and promote the growth of the 
body, it follows that that will be the best adapted to the system which con- 
tains the same chemical elements of which the body is composed ; vis., 
oxygen, hydrogen, carbon, and nitrogen. These elements are found in 
greater or less quantity in all animal food, and in many vegetable products. 
Hence, that article of food which contains all these elements in a proper 
proportion will tend much more to the growth and strength of the body than 
those kinds which are deficient in one or more of them. Mnch experience 
on this point, and scientific research, seem to show that a reasonable amount 
of animal food in health tends to give greater strength of muscle, and a 
more general sense of fulness, than in ordinary cases a vegetable diet is able 
to do, owing to the presence of nitrogen in animal tissues. Yet there are 
examples of the healthiest and strongest men, who live years without a 
morsel of animal food ; and the fact can only be accounted for, by supposing 
that the system has the power to make the most economical use of the little 
nitrogen offered to it in the food ; or else that it has by some means the 
power to abstract it from the atmosphere, and transform it to the living ani- 
mal substance. 

The proximate principles, which are the most important in nourishing the 
body, are albumen and fibrin. These constitute the greater part of all the 
softer animal tissues, and are also found in certain classes of vegetables, such 
as peas, beans, lentils, and many seeds. Hence, in many cases, a vegetable 
diet, especially if embracing any of these articles, would be sufficient to 
sustain life, even if no animal food should be eaten. But no animal can 
exist for a long time if permitted only to eat substances destitute of nitrogen, 
as in the case of a dog fed entirely on sugar, which lived but thirty days. 
And owing to this fact, Baron Liebig proposes to call substanres used for 
food, containing nitrogen, '' elements of nutrition," and those containing an ex 
eess of carbon, " elements of respiration j '' since, according to hii view, the 
food is necessary to support the growth of the body by replacing the effete 
and worn-out particles with new matter, and also to keep op the supply of 
fiiel, in order to promote a sufficient degree of heat in the system. Accord- 
2Lgly, under the first division would be included all lean meats and vegetables, 
sjch as peas, &c. ; while the fat of animals, vegetable oils, sugars, tubers, 
'as the potato,) and all other substances containing starch, would be iocloded 
ender the latter division. 
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I. 



Tliis definition of ezhalaots is from the tkaotj of Haller and others It 
is now believed that the fluicfs exade through the thin coats of the blood- 
vessels. This process is calJed exoMmose, and is the exhalation of old 
physiolog'ists. 

J. 

It is a well-established fact, in animal and vegetable physiology, that mem 
oranes possess the property of allowing fluids and gases to pass throogh 
tham in either direction, and also to permit two fluids to pass in opposite 
directions at the same time. This property is designated endosmose when a 
fluid passes from without a body inward ; and exosmose when the reverse 
takes place. The first is called imbibition. One of the most striking instances 
of this, in the human system, is shoMm in the lungs, where carbonic acid and 
mater pass out through the mucous membrane of the bronchial tubes and 
air-cells ) and the oxygen of the air enters the blood through the same mem- 
brane. By this process of imbibition, the oxygenation of the blood is much 
more readily and faithfully accomplished ; inasmuch, as by the immense 
number of bronchial tubes and air-cells a larger quantity of blood is ex- 
posed to a greater portion of air, than if the blood were directly laid open 
to the atmosphere in a mass, or the air were immediately transmitted 
through it. 

Since the function of respiration is to free the system of superfluous 
sarboa and hydrogen, by union with the oxygen of the air, it follows that 
the greater the amount of the products fo be expelled, the larger the (]uaii- 
ttty of oxygen will be required to efiect this purpose, as we find to be the 
ease with those who consume large quantities of food. 

The quantity of oxygen daily consumed through the lungs by an adult 
is about 32.5 oz., and the carbon in the food 13.9 pz. But in order to con- 
vert this whole amount of carbon into carbonic acid, which passes ofi" through 
the lungs and skin, 37 oz. of oxygen are required j the remaining 4.5 oz. 
being absorbed by the skin. If the supply of food remain the same, while 
the omount of oxygen in the inspired air is diminished, the superfluous car- 
bou will induce disease in the system, as is the case of those persons who 
are limited in their supply of air of a proper quality or quantity, and, con- 
sequently, have less appetite for food than those who are abundantly sup- 
plied with air of the proper standard of health 5 and in children, who pro- 
portionally consume more food than adults, and who are more active, tliereby 
sausing a more rapid circulation of blood, and, consequently, the remova 
of more superfluous particles of matter. 

In children we notice the need of air, by,their disposition to be miich in the 
open air, and often inspiring more deeply than is common in older persons. 



Also, if the carbon of the foo J does • not have a requisite supply of oxj^eA 
from the air, or other sources, the body becomes emaciated, although nourish- 
ing food may he used. And on the other hand, if there be a diminished sup- 
ply of food, but an abundance of atmospheric air, leanness and emaciation are 
sure to follow 5 owing to the fact that if the oxygen has no waste carbon 
from the body to unite with, it combines with the fat, and some other soft 
portions of the body, which the Author of nature seems to have provided 
for this very purpose ; as is seen in the case of hibernating animals, who 
enter their places of winter abode sleek and fat, but crawl out in the spring 
not merely deprived of their fatty matter, but also with great diminution of 
all the softer parts, which have given up their share of carbon to supply 
animal heat. One important cause of emaciation in febrile diseases is the 
greater rapidity of the pulse and respiration, which consume more carbon 
than is afforded by the scanty supply of food that is taken, although profuse 
perspiration, which almost always occurs in some stages of fevers, greatly 
diminishes the foil state of the body. 

K 

The theory of Baron Liebig concerning the change which the blood 
experiences in color, in its passage through the lungs, meets with the appro- 
bation of many physiologists, although there are some important difficulties 
in the way of fully receiving it. A chemical analysis of the blood shows it 
to be composed of albumen and fibrin, together with some other substances, 
in small proportions, and always perceptible traces of iron. He attributes 
the change in color to the iron, as this substance enters into combination 
with carbon and oxygen. For, as the blood passes through the trunks of 
the larger vessels and capillaries, it receives the carbon from the tissues 
which are continually transformed, and taking up the oxygen from the arte- 
rialized blood, forms carbonic acid, which unites with the iron, forming proto- 
carbonate of iron. This being of a gray color, he supposes it to be that 
which, with the other impurities of the blood, gives the venous blood the dark 
blue color. Then, as the blood comes in contact with the oxygen, as it is 
returned and exposed to this element in the lungs, the carbonic acid leaves 
the iron, which has a stronger affinity for oxygen than for carbenic acid, and 
forms the scarlet red peroxide of iron, that gives the characteristic color to 
the arterial blood. After this, as the blood is sent out through the smaller 
arteries and capillaries, it again gathers carbon and other impurities from 
Ibe system, and becomes the dark, venous blood, thus completing the whole 
cljange of color in tlie circulation. 

38* 
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At tlnmdj mentioned, diflerent articles or food have been divided into 
tbe asDtixed and non-asotized, or those which cootain nitrog<ai as one of their 
eonstitnentjy and those which are nearly destitute of it. Of these, accord- 
ing to Liebip, tbe azotized portions are simply to sapply the waste that ia 
coatinoaJly g'oing' on in the body, and promote its growth in the early stagpes 
of existence, or, in other words, the nntrient portion ; while the sugar, starch, 
Jce., are mainly of use in tbe respiratory organs. The correctness of Inis 
Tiew may be understood from the fact, that the inhabitants in the colder 
regions of the earth consume a much larger quantity of oil and fat than 
tbe residents of hotter climates ; and also those dwelling in the temperate 
Bones can eat with greater impunity a larger quantity of fat meats in the 
winter than in the summer, there being then so much more demand for ani 
mil heat than in the summer. 

M. 

The suggestion of osiog the bellows in asphjrxia, is from the direction! 
of that distinguished and veteran surgeon, Valentine Mott, of New York 
eity. The directions in the first part of the paragraph are the most pras- 
%jnlf %ad best adapted to tbe wants of the eomnuioity. 
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AB-:>vc't6S. IT^JbdiM *»Veadaway.] 
A muscle wdich moret vatain parta, 
by separating them from vh« axis of the 
body. 
Ab-do'men. [L. mbdo, to bids ] That 
part of the body which Ilea between 
the thorax and the bottom of the 
pelvis. 

Ab-dox'in-is. Peitaining to the ab- 
domen. 

A-ce-tab'U-LUM. [L. aeetutnt %inegar.] 
The socket for the head of tl« thigh- 
bone; an ancient vessel for holding 
vinegar. 

A-CE'Tic. [L. aeetum, vinegar.] Relat- 
ing to acetic acid. Tliia is always com- 
posed of oxygen, hydrogen, and earlion, 
in the same proportion. 

A-chil'lis. A term applied to the ten- 
don of two large muscles of the leg. 

A-CRO'UI-ON. [6r. axpos, oAtm, highrat, 
and (oiioSf omoSf shoulder.] A process 
of the scapula that joins to the clavicle. 

Ad-DUc'tor. [L. addueOf to lead to.] 
A muscle which draws one part of the 
body toward another. 

Al-bu-gin'e-a. [L. albu8, white.] A 
term applied to white textures. 

Al-bu'mbn. [L. aZiiw, white.] An ani- 
mal substance of the same nature as the 
white of an egg. 

A-LU'MIN-UBL [L.] The name given 
to the metallic base of alumina. 

Al<'VB-0-i<AR. [L. aloeobu, a socket.] 
Pertaining to the sockets of the teeth. 

AK-MO'91-A. An alkali. It is composed 
of three equivalents of hydiogen and 
one of nitrogen. 

A-JTAi'TO-MOSE. [Gr. ayo, AM, throng. 



and ffro/ia, stoma, mouth.] The eo»- 
munication of arteries and veins with 
each other. 
An-a-tom'i-cal. Relating io the parta 
of the body, when dissected or se|H 
arated. 
A-nat'o-mt. [Greek Of a, ana, through, 
and TOfttj, tomi a cutting.] Tiie de- 
scription of tJie structure of aniraalSL 
The word ttntOomff properly signifla 
dissection. 
An'ou-li. [L. angvbUf a comer.] A 
term applied to certain muscles on ac- 
count of their form. 
An-i-mal'cu-lje. [L. mtmoldda, a 
little animaL] Animals that are only 
perceptible by means of a microscope. 
An'nu-lar. [L.aitnit2iw,aring.] Hav- 
ing the form of a ring. 
An-ti'cus. [L.] a term applied to cer- 
tain muscles. 
A-ORT'a. [Gr. affpri;, aortl i from anp, 
air, uir, and rfipcM, tlreo, to keep.] 
The great artery that arises from the 
left ventricle of the heart. 
Ap-o-neu-RO'sis. [Gr. airo, apo, from, 
and vsvpov, neuron, a nerve.] The 
membranous expansions of muscles 
and tendons. The ancients called 
every white tendon neuron, a nerveu 
Ap-pa-ra'tus. [L. apparo, to prepare.] 
An assemblage of organs designed to 
produce certain results. 
Ap-pend'ix. [L., an addition.] Sobm* 

thing appended or added. 
A'que-ous. [L. aqua, water.] Pem 

taking of the nature of water. 
A-BACH'HOID. [Gr. apaxyn, anuhiif s 
spider, and niosf tUdotf form.] B^ 



4U 



CLOBiART. 



MBiUhif « qiidir*! web. A tbin mem- 
braiie that coven tbe brain. 

Ab'BOS. [L.] a tree. Arbor vita. The 
tree of life. A term applied to a port 
of tbe cerebelium. 

Ar'te-R7. [Gr. anPt afr)air,and morw^ 
Ureo, to keep; becanse tbe ancients 
tboogbt tbat tbe Mteries contained only 
kir.] A tube t'lrough which blood 
flows from tbe heart. 

A-RYT-E'NOID. [Gr. apwatvUfarufainaj 
a ewer, and etSos, eido», form.] Tbe 
name of a cartilage of tbe larynx. 

At-CEirD'EN8. [L.] Ascending; ris- 
ing. 

Aa-PHTX'i-A. [Gr. a, a, not, and acftv^ig, 
tphjfxu, pulse.] Originally, want of 
pulse ; now used for suspended respira- 
tion, or apparent death. 

Aa-TRAO'A-Lus. [Gr.] The name of 
a bone of the foot. One of the tarsal 
bonea. 

AuD-i'TlON. [L. atidioy to hear.] Hear- 
ing. 

AuD-iT-o'Ri-us. [L.] Pertaining to the 
organ of hearing. 

Au'RI-CLE. [L. auricula^ the external 
ear; from oum, the ear.] A cavity of 
the heart. 

AU-RIC'U-LAR. [L. aurieula.} Pertain- 
ing to tbe auricle. 

AX-IL'LA. [L.J The armpit. 

Ax'iL-LA-RY. Belonging or relating to 
tbe armpit. 

A-ZOTE'. [Gr. a, a, not, and ^wj?, zo?, 
life.] Nitrogen. One of the constit* 
uent elements of tiie atmosphere. So 
samed because it will not sustain life. 

Beit-ZO'IC. Bemoic add, A peculiar 

vegetable acid, obmined from benzoin 

and some other balsams. 
Bl'CEPS. [L. bis, tw ice, and cajrui, a 

head.] A nnme applied to muscles with 

two beads at one extremity. 
Bl-cus'PiDS. [L. bis and cuspia, a point.] 

Teeth tbat have two points upon their 

erown. 
Bile. [L. »ai».] A ytUcw, vlseid fluifl 

■ieretod bj the Itver. 



Bl-PZN'NI-PORK. [L. bu and jimmc, ■ 
feather.] Btpeiat^orm muacU. Having 
fibres on each side of a common 
tendon. 

Brach'i-al. [L. braduum.] Belonging 
to tbe arm. 

Bre'VIS. [L.] BreviSt short; breoior 
shorter. 

BRONcn i-A, -m, [L.] A division of 
tbe trachea that passes to tbe lungs. 

Broncm'i-al. Relating to the bronchia. 

Brokch-i tis. [L.] An inflammation 
of the broncliia. 

Buc-ci-na'tor. [L. buuinufiL, a trum- 
pet.] Tbe name of a muscle of the 
cheek, so named because used in blow- 
ing wind instruments. 

BuR'S£ Mu-co'SA. [L. bwrsa, a purse, 
and mtuMsa, viscous.] Small sacs, 
containing a viscid fluid, situated about 
the joints, under tendons. 

C^ CUM. [L.] Blind ; the name given 
to the commencement of the colon. 

Calx, Cal'cis. [L.] Tbe heel-bone. 

Cal'ci-uk. [L.] The metaUie basis 
of lime. 

Cap'il-la-ry. [L. eapiUtUf a haur.] 
Resembling a hair; small. 

Cap'su-lar. Pertaining to a capsule. 

Cap'sule. [L. capsula, a little chest.] 
A membranous bag, enclosing a parL 

Ca'put. [L.] Tlie head. Caput eolL 
The head of the colon. 

Car'bon. [L. carbo, a coal.] Pure char- 
coal. An elementary combustible sub 
stance. 

Car-bon'ic. Pertaining to carbon. 

Car'di-ac. [Gr. KafiSia, kardia, heart j 
Relating to the heart, or upper orifico 
of the stomach. 

Car'ne-a, -m. [L. earOf eamiSf flesh.] 
Fleshy. 

Ca-rot'id. [Gr. xapos, karos, lethargy.] 
The greut arteries of the neck that con- 
vey blood to the heart. The ancients 
supposed drowsiness to be seated in 
these arteries. 

Car'pal. [L. corpiw, the wrist] R» 
latin g to the wrist 
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Cak'pu8,-<. rL.J Thewrirt. 

Car'TI-laoe. [L. eartUago.] Grfgtle 
A smooth, elastic substance, softer than 
bone. 

Ca^ti-la&'in-ous. Pertaining to car^' 
tilage. 

Cau-ca'sian. One of tlie races of 
men. 

Ca'VA. [L.] Hollow. VcM cava, A 
name given to tlie two great veins of 
the bod}\ 

Cel'JLiU-lar. [L. eellulaf a litUe cell.] 
Composed of cellR. 

Cer-e-bel'lum. [L.] The liimier and 
lower part of the brain, or the little 
brain. 

Cer'e-bral. Pertaining to the brain. 

Cer'e-brum. [L.] Tile from and large 
part of the brain. Tlie term is some- 
times applied to the whole conlenti of 
the cranium. 

Ceb'e-bro-Sfi'nal. Relating to the 
brain and spine. 

Cer'vix. [L.] The neck. 

Cer'vi-cal. Relating to the neck. 

Cbest. [Sax.] The thorax; the trunk 
of the body from the neck to the 
abdomen. 

Culo'rine. [Gt. xA(up5j,eWoro5, green.] 
Chlorine gaa, so named from its color. 

Cuor'da, -JE. [L.] a cord. An assem- 
blage of fibres. 

Cuo'ROID. [Gr. xop^^^i chorion,] A 
terra applied to several parts of the 
body that resemble the skin. 

ClXYLE. [Gr. xvAof, ehulos, juice.] A 
nutritive fluid, of a whitish appearance, 
which is extracted from food by the 
action of the digestive organs. 

CHYL-i-fi-ca'TION. [dttjle nnd lufacio, 
to make.] The process by which chyle 
is fonued. 

Chyme. [Gr. x^l*"it chwnost juice.] A 
kind of grayish pulp formed from the 
food in the stomach. 

Ciiym-i-PI-ca'tion. [chyme and L. 
/«cw, to make.] The process by which 
chyme is funned. 

CXL'IA-RY. [L. eilia, eyelashes.] Be- 
longing to tht eyelids. 



Ciir-E-Ri'Tiovs. [L. onw, asliet.] Hsr- 
ing the color of ashes. 

Clav'I-ci<e. [L^ elaeieida, from ebmiSf ■ 
key.] The collar-bone ; so called from 
its resemblance in shape to an ancient 
key. 

Clei'do. a term applied to some mus- 
cles that arq attached to the clavicle. 

Co-ag'u-lum. [L.] a coagulated moM, 
a clot of blood. 

Coc'cYX. [Gr.] An assemblage o( 
bones joined to the sacrum. 

Cocii'LE-A. [Gr. Kox\<i>f &oeA&»,to twi0t j 
or L. eoehleof a screw.] A cavity of ttaa 
ear resembling in form a snail shell. 

Co'LOX. [Gr.] A portion of the large 
intestine. 

Co-LUM'NA, 'JE. [L.] A column or 
pillar. 

Com-mu'nis. [L.] a name applied to 
certain muscles. 

COM-PLEX'us. [L. eomplector, to em- 
brace.] The name of a muscle that 
embraces many attachments. 

Com-press'or.' [L. cor, together, and 
premo, pressus, to press.] A term ap- 
plied to some muscles, that compress 
the parts to which they arc attached 

Con'dyl.e. [Gr. KovSvXoit kondtUo*, a 
knuckle, a protuberance.] A promi* 
ncnce on the end of a bone. 

Cox-JUNc-Ti'vA. [L. eoHy together, and 
jun^Oy to join.] The membrane that 
covers the anterior part of the globe 
of the eye. 

Cop'pER. A metal of a pale, red color, 
tinged with yellow. 

Cor-a'coid. [Gr. KnpaJ^f koroz, a crow, 
and ciSos, etdos, form.] A process 
of the scapula shaped like the beak 
of a crow. 

Co'ri-on. [Gr. x°9^ovy chorion, skin.] 
The true skin. 

Corn'e-a. [L. eomvif a horn.] The 
transparent membrane in the furs part 
of the eye. " 

Cos'ta. [L. eostOj a coast, side, or rih>] 
A rib. 

CRin'Ri-FORM. [L. en&rKiii,a8ieve,and 
forma, form.] A nlate of the etlnnoid 
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[Lkj A BUM wp^Ond to 
» mwcle that aervea to extend any part 
of the bodj ; oppoaed to Flaar. 

» 

Fa'ciau [U. Aom, ftce.] Fertaining 
to the face. 

Vajljl [L. fdx, a acsrttae.] A proceai 
of the doa mater ahaped like a 
aeyttae. 

Fas'ci-a. [L. fueia^ a band.] A ten- 
dinoofl ezpanaioii or apoaeimMiiL 

Pas-cic'u-lus, -LI. [L. fuei», a bundle.] 
A little baadle. 

FAUX,-€Ba. [L.] The top of the UuoaL 

FBM'o-RAii. Pertaining to the femur. 

FBM'o-Ria. A term applied to mnacles 
that are attached to the femur. 

Fe'mub. [!*>] The thigh-bone. 

FK-NES'TKA, -VK. [L. fnustra, a win- 
dow.] A term applied to aome c^n* 
iBga into the internal ear 

Fl'BBB. [L. Mra,] An organic fila-^ 

• aaent, or tlncad, winch enten into tlie 
cempu al ti o n of ereiy animal and vege- 
table toxtoia. 

Fl'BEiif. A peculiar organic anbitance 
fimad in animala and regetaMea j it is 
a aolid BubManee, tough, elaatic, and 
eompoaed of tlueady fibret. 

Fi'BBOUB. Ck>mpoaed or conaiadng of 
fibraa. 

Fi'br<>-Cab'ti-la«b. An organic tis- 
ane, partaking of the nature of fibroua 
ttoaoe and that of cartilage. 

FlB'V-Uk. [li-, a daap.] The outer and 
lesser bone of the leg. 

FiB'u-LAB. Belonging to the fibula. 

Fll«'A-MBNT. [li. J Hrnrntmlm, threads.] 
A One tlncad, of which flesh, nerrcs, 
Ain* *«•> ">• composed. 

n^EC'Tlov. [L.ibcfw.] Theaetofbend- 

fBf' 

FOL^LI-CLE. [I* ySriliadw, a small 
hng.] A gland ; a little bag hi animal 

hodieii 
FOBB'ABK. The part ef the npper 

extremity between the elbow and 

band. 
FOfl'tA. (L.t • ditch.] A CBTl^ in a 

bono, with a tai|B apertanu 



Fbk'iiuh. [L., a bridle.] 

gmm. The bridle of the tongue. 
FuNc'Tioif. [U fimgm; to perform.] 

The actkm of an organ or system ef 

organs. 
Fdn'OI-fork. [L. fimftu and /brma.] 

Having terminations like the head of a 

fungus, or a mushroom. 

GAif'GLi-oir, -A. [6r.] An enUvge- 
ment in the course of a nerve. 

Gas'tric. [Or. yaampf gntOr, the 
stomach.] Belonging to the stomach. 

6as-TBOC-NE'KI-US. [Gr. yaartip, go*' 
tir, the stomach, and gytiMt kmimif the 
leg.] The name of large muscles ef 
the leg. 

Gel'a-ti9. [L. ^elo, to congeal.] A 
concrete animal substance, transpaieat 
and soluble in water. 

Gle'noid. [Gr. xAifyii, gUntf a cavity.] 
A term applied to some articulate cav- 
ities of bones. 

Glos'sa. [Gr.] The tongue. Names 
compounded with thb word aie ap- 
plied to muscles of the tongue. 

Glos'so-Pha-rtk'gi-ai* Bdating to 
the tongue and pharynx. 

Glot'tis. [Gr.] The narrow opening 
at the upper part of the larynx. 

Gld'te-vs. [Gr.] A' name given to 
muscles of the hip. 

Hem'or-rhage. [Gr. di /la, Jteane, Uood, 
and piryirtiw, rigmuo, to Imrst.] A dis- 
charge of blood from an artery or vein. 

Hu'MER-us. [L.] The bone of the arm. 

Ht'a-loid. [Gr.] A transparent meai- 
brane of tlie eye. 

Ht'dro-«eic. [Gr. vSiapj water, and 
yevvttu, to generate.] A gas which con- 
stitutes one of the elements of water. 

Ht'GI-ENE. [Gr. vyut¥oy, hugMwm, 
heahh.] The port of medicine which 
tieate of the preservation of health. 

HY^DIl>. [Or. V and aiof, sldos, shape.] 
A bone of the tongue reaembllnf the 
Greek letter npsilon in shape. 

Hy-oid'b-vs. PerttiBlBg to Che hyoii 
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llT'po-ai.os'SAl.. Unier tke toagoe. 
Tlie name of » nenre of tbe toogne. 

Il.'E-CX. [Gr. EiXu\ e<Zff, to wind.] A 
poftkm of tlie small intestioes. 

Il.'1-AC. [Fiom tbe above.] Tbe flank; 
pertaining to tbe small intestine. 

Il.'1-inL Tbe battncb4ione. 

IS-CI'SOB. [L. iaeiday to cuL] A front 
toolta that cuts or divides. 

Ix'DEZ. [L. tJtdicOy to show.] Tbe fore- 
finger ; tbe pointing finger. 

Ik-XOX-I-Xa'TA. [L. in, not, and s«m», 
name.] Pails wbicta bave no proper 



IS-OS'cu-l.ATE. [L. tji and osadatas^ 

fium oxMlvr, to ki&i.] To unite, as 

two vessels at their extremities. 
In'TEB. [L.] Bel«veen. 
Iji-TER-COST'aI.. [L. inter, between, 

and eosta, a rib.] Between tbe ribs. 
Iir-TER-xo'Di-L [L. intfTj between, and ^ 

nediu, knot.] A term applied to some 

muscles of the forearm. 
IH-TKB-STI'TIAI.. [L. hder, between, 

and jti», to stand.] Pertaining to or coo- 

taining interstices. 
Ik-tes'tines. [L. iutu-if within.] The 

canal that extends from the stomach to 

the anusL 
t'BIB. [L., tb(f rainbow.] The colored 

circle that surrounds the pupil of the 

eye. 
I'TO-RT. A hard, s(4id, fine-grained 

aubstance of a fine white colore the 

tusk of an elephant. 

Je-ju'nusl [L., empty.] A portion of 

tbe small intestine. 
JlT'eUrLAR. [L. juffu^um^ the neck.] 

Relating to the throat. The great veins 

of tbe neck. 

La'bi-um, La'bi-i. \Im\ The lips. 

Lab'y-bixth. [Gr.] The internal 
ear, so named from ita many wind- 
ings. 

LACH'RT-aiAL. f L. locArysM, a tear.] 
Pertaining to tean. 

Lac'te-ajc [L., lae, mOk.] A small 



or tnbe of animal bodies fbri 
▼cjing chyie from tbe iatestint to tiM 
tboiacicdnct. 

Lak'i-na, -X. [L.] A plate, or tUn 
cost lying over anotlier. 

Lar'txx. [Gr. kofivyl^ famz.] Ths 
upper part of tbe windpipe. 

Lab-th-«i'tis. Inflammation of tiw 
larynx. 

La-tis'si-xcs, -hi. [L., aaperiative of 
labu, broad.] A term applied to 
muscles. 

Le-ta'tob. [L. Ism, to raise.] A m 
applied to a muscle that raises 
part. 

Lig'a-icent. [L. Ugo, to bind.] A 
strong, compact substance serving to 
bind one bone to another. 

Lin'e-a, -£. [L.] A line. 

Ljn'gda, -SL [L.] a tongue. 

Liv'ER. Tbe name of one of the sb- 
dominal organs, tbe largest gland in the 
system. It is situated below tlm 
diapbr.'^m, and secretes tbe bile. 

Lobe. A round projecting part of mi 
organ. 

LoN 'ecs, LoN'Gi-OR. [!*>, long, longer.] 
A term applied to- several muscles. 

Lux'bar. [L. hunbua, the loins.] Per- 
taining to the loins. 

LrMPii. [L. lympha, water.] A color- 
less fluid in animal bodies, and con- 
tained in vessels called lymphatics. 

LvM-PiiAT'ic. A vessel of animal 
bodies tliot contains or conveys lymph. 

AlAe-NE'si-UM. Tbe metallic base of 

magnesia. 
Mag'.nus, -ica, -num. [U, great.] A 

term applied to certain muscles. 
Ma' JOB. [L., greater.] Greater in ex> 

tent or quantity. 
Max'ga-nese. a metal of a whitish 

gray color. 
Hab'row. [Sax.] A soft, oleaginoos 

substance, contained in tbe cavities of 

bones. 
Mas-SE'TEB. [Gt. ftatrvaofiai^masaaomait 

to chew.] Tho n«m« of a musdo of 

ths face 
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HjUi'TI-CATZ, MAS-Tf-CA'TION. [U 

iMifrnr] To chew j tHo act of chew- 
ing. '^ 

Mab'tois. [Gr. liavroSf maMos, breast, 
And c(^(, ildM, form.] Fhe name of 

' n procaii of the tomponi bone behind 
the ear. 

Mas-toid's-ui. a name applied to 
miadea that an attached to the mas- 
toid praeeaa. 

MAZ-Hi'LA. [L.] The Jaw-bone. 

MAX'lXf-LA-BY. Pertaining to the jaw. 

llAX'l-KUS, -UX. [L., soperlative of 
r, great.] A term applied to ser- 



IfB-A'TUfl. [L. SI0S, to go.] A passage 

or channeL 
MB-vtAs-TifinriC A membrane that 

separatea ttie chest into two ports. 
MB'DHrx, -A. [L.] The space or sQb- 

stance throngh which a body passes 

to any poinL 
Mbs'ui.-la-ky. [L., mtdatta, marrow.] 

Fsitaining to marrow. 
IfB-SVL'LA Ob-lon-oa'ta. Ck>m- 

nencement of the spinal cord. 
Um-wnJitA Bpi-ha'us. The spinal 

cord. 
MBM'BkA-HA. A membrane; a thin, 

white, flexible skin Ibrmed by fibres 

Int e rw o ve n like net-work. 
llBM'BKA-NOvs. Relating to a mem- 

bnne. 
MBi'BH-TBBr-x. [Or. /tevof, sMMs, the 

middle, and cvrcpoir, mtareii, the Intes- 
tine.] The membrane in the middle 

of the IntestineSy by wlilch they are 

attached to tiie spine. 
Mbb«n-tbb'io. Pertaining to the 



Hbt-a-cab'fal. Selating to the 



llBT-A-OAB'FVt. [Gr. ficre, Mita, alter, 
and vopvof, kmrpot, wrist] The pan 
of the hand between the wrist and 
fingeis. 

Mbv-a^ab^iaIi. Bebttng to the 



IIBT-A-TAB'IVS. [Gr. /irre, 
and rmp€H% tsrvet, the 

89 



after, 
] The 



instep. A term applied to seven 

of the foot 
HiD'RiFF. [Sax. mid, and krifk, the 

belly.] See Diaphbaom. 
IdiN'i-Mus, -I. [L.] The smallest A 

term applied to seyeral muscles. 
Hi'NOR. [L.] Less, smaller. A term 

applied to eeveral mnscles. 
Ml'TRAL. [L. mitrs, a mitre.] The 

name of the TSlves in the left side of 

the heart 
Mo-DX'o-LUS. [L. madnt, a measnre.] 

A cone in the cochlea aroand wliich 

the membranes wind. 
Ho'LAR. [L. surfs, a min.] The name 

of some of the large teeth. 
Mol'lis. [L.] Soft. 
Mo'TOB, -Es. [L. suwM, to movo.] A 

mover. A term applied to certain 

nerves. 
Hv'covs. Pertaining to mucas. 
Mv'cus. A viscid fluid secreted by the 

maeoas membrane, wliich it serves to 

moisten and defend. 
Hus'oLE. A bundle of fibres enclosed 

in a sheatli. 
Mub'cu-lab. Relating to a moade. 
Mt-o'deb. a term applied to certain 

miikcles of the neck. 

Na'saXm Relatinf to the nose. 

Na'sus. [L., the noee.] The nostrils* 

Nebtb. An organ of sensation and mo- 
tion in animals. 

NEBT'Ova. Relating to the nerves. 

Nbu-BI-LBM'a. [6r. vtvpop, mnartm^ B 
nerve, and Xcfi^a, Imm, a sheath.] 
The sheath or covering of a nerve. 

Nl'eBVX. [L.] Black. 

Ni'TBO-«BH. That element of the all 
which Is caOed axote. 

Nu-tbi'tioh. The ait or process of 
pramoting the growth, or repalrhig the 
waste ef the system. 

Oc-ciF-i-TA^ia. Pertaining to the hack 

port of the head. 
Oo'ci-vuT. [L. •* and cqnrt, the head I 

The hinder part of the head. 
Oo-0-It€KBV«. Ofthifr*^ 




Iks find 



ami fmrt»tptagm,to mL] 
of the iiiMiif fJuoafh 
panes fi«B tbe Boatlilo Iks 
O-LXC'RA-xox. [Gc mJUm, Mcai^ Iks 
cabit, and mpaww^ kTrnmrnm^ the luad,] 
Tbe dboir j tbe bead of tbe olaa. 
OJb-rACT'O-ET. £L. vIm, to 
ySKw, to anke,} rertataiBg to 
inf. 
O-MEV'TDX f L.] The canL 
CVmo. [Gr. M|io(, 9m»$f Cke ataoulder.] 
Names compoanded of this wotd an 
am>lied to Buucles anachcd to the 
shoulder. 
Oph-THAJL'MIC. [Gt, »f0aXfUSf v^ 
tkotetffytbeeye.] Behmgias to tbe ^e. 
Op-PO'NEirs. That which acu in oi»po- 
sition to stMnethinf. The nan^e of tiro 
museles of the hand. 
Op'XI-CU8, Op'tic. (Gr. •wro/tai, 9^ 

UmuUf to see.] Relating to tlie eye. 
Ob-bic'u-lar. [L. srUf, a cirde.] 

Circular. 
Ob-bic-u-la'ris. a name applied to 

severil muscles. 
OE'OAir. A part of the system destined 

to exercise lome particular function. 
Os'l-oxir. Commencement; simrce. 
Of. [L.] A bone J the mouth of any 

thing. 
P'SIS. [L. es, oru,] Of the mouth. 
Os Hy-oid'E8. [Gr. See Hyoid.] 
The name of the bone at. tbe base of 
the tongue. 
Ot'tfA-ZOME. [Gr. offfin, osml^ smell, 
and ^o>/io(, xdflM«, broth.] A principle 
obtained from animal fibre which gives 
the peculiar taste to broth. 
Os'sA. [L., plural of es, bone.] Bones. 
Os'ax-oua. Pertaining to bones. 
684ti-vi-CA'TiON. The formation of 

bohei in animals. 
Oa'si-VT. [L. ssra, boaes, and /oeis, to 

make.] To convert into bone. 
Os'tis. Of a bone. 

P-VA'LX. [L.] The shape of an egg. 
Ox-Al/io. Pertaining to sorxsL OxMc 
if the add of sorrel. It is «>m- 




QxT 



Pa-i.a'tvh. [U] Thapalalajtbeiasr 

ofikeaottk. 
PAIr-VE-BKA'BVX. [U pa^Jia, thi 

sgrdid.] Of tke cjetidii 
Pai/kab. [U pdiM, tbe palm.] B»- 
longiag to the band. 

'■w«^ A Ugm appUod to aooM 
to Cbepalaaof tbe 



an, mU 

Of4 



Pa-pil'ul, 



[Gfc ««r, 

«ficsf , iress, flesb.] Tbo 
of tbo ilfwtiio otyfc 
Paiv-ckx-az'ic Beloagfaig to tbe pBB- 



V^\ 



PA-BAi/T-aia. AbolitioB «f 
whether of intellect, eensatia 
tion. 

PA-BSN'CHT-JiA. [Gr. Mpcy^M, pa- 
reugehsd, to poor thraagh.] Tbo sub- 
stance eontafaied between tbo blood- 
vessels of an oiysib 

Pa-kot'id. [Gr. rope, par«, boss, and 
toros, 0<M^ the gen. of ••$, e«s, tbo 
ear.] ThenasMof tboJargeaksaUvaqr 
gland. 

PA-TBi.'zjk, 'M. [L.J The knee>paa. 

PA-THBT'l-CUSy-CI. [Gr. Wu8itf,patkM, 

passion.] Tbe Bane of tbo fourth pait 

of nerres. 
Pec'tus. [L.] The chest 
Pxc'to-raIm Pertaining to the cheat 
PEC-TO-RA'i.ia. Belonghig to tbo 
Px'Dis. [L., fBB. of pM, tbo IboL] 

the foot. 
PEi.'1-TOBoa. AtennappUodto 

of fat. 
Pel'li-cle. [L., dim. of peOis, 

skin.] A thin skhi or film. 
Pel'vio. Relating to the pelvis. 
Pel' via. [L.] The basin formed fay 

the larie bones at tbe lower part at tiM 

afedomaa. 
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fkV'n-VOmM. [L. ^iMM, m CMthtr.J 
Hariaf the form of a talber, or qsilL 

ni^l-OAK'Dl-ux. [Gr.ir<pi,firi,arottiid, 
•ad KopSia, kardiOf the bcait.] A maoi- 
bfane that eaelooes the baart. 

FBB>I-CHOn'DKI-VM. [6r. wsptf fmri, 
around, andxovJpof ,eAMidrf «,eartilafla.] 
A membrane that inveeti cartiiafa. 

FSR-l-ciU'lfl-UM. [Or. ntpif and Mpa- 
vMtff I9m«9a>th0 craaium.] A mea- 
bnme that iaveiti the akulL 

PXB'KA-NENT. Dnnble; lastiBK. 

PXBr-i-aTAL'TXO. fOr. wtptvrtXXia^ ptri- 
aidlo, to iiiTolve.] A BMnremeat like 
the cnwling of a worm. 

PBR-8FX-mA'TiOH. [Ij.]Mr,thnNigh,aBd 
4rir«,to biMtha.] The eaevedoB fhmi 
ihaekiB. 

niAL'AifXy-OBa. [Qt,ftiXmrl,pkMlmr, 
an army.] Three rows of anwU boaea 
forming the flnfeia or loeap 

Fba-lah'oi-al. Belongtaif to the lla- 
gei* or toes. 

ruA-»TH'«x-Aii. SalaUng la the jiha- 
lynz. 

Phak'thx. [Qr,^apvyi,pkanutM.^ The 
upper part of the laeophagas. 

Phos'phob^ts. [Or. ^ut, fM«, the 
light, and ^pci),pAtr0, to bear.] Aemn* 
busUUe substance, of a yellowish col- 
or, semi-transparent, resembling wax. 

Phrb r'ic. [Or. fpifv, jiArin, the mind. J 
Belonging to tho diaphragm. 

Phts-i-ox«'o-«v. [Or. ^PCttt fkugitt 
nature, and Aoyo(, lsf«*, a discourse.J 
The science of tha ftinctions of the 
organs of animals and plants. 

Pl'A Ma'tkb. [L., good mother.] The 
name of one of the mambranes of the 
brain. 

Pie-MBN'Tux. [L. j Fiittt I a prepa- 
ration of colors. 

PlH'ir A. [L., a wing.] A part of tho ex- 
ternal ear. 

Pla'TYI'ma. [Or. vXanvtplsMto, broad.] 
A muscis of the neck. 

PLBU'BA, -M, [Or. wXnpmf pifiwa, the 
side.] A thin membraae that coven 
the inside of ll|p thorax, and also 
tha aiydareoat of tha taap. 



F&bv'baIn Btfattafiatheplava. 

PLEx'ija. [L. pleefs, to weave tsgsthar.] 
Any union of nerves, 
in the form of nsi-work. 

PVBU-«0-GA#TB1C. [Or.SVt«fiMir,J 

mOn, the lunfi, and yavnip, fwMr, the 
atomach.] Belonging to both tha sloo^ 
ash and lungs. 

Poi.'j«|.cia. [L.] A term applied to 
muscles attached to the flageis and toes. 

Poxfl. [L.] A bridge. Pons vmnIA 
A part of the brain formed by the anioB 
of the crura oaiiri>ri and carebelU. 

POF-LIT-B'AL. [L. piipte, tha ham.] 
Pertainlag to the ham or bnee Joinf ■ A 
name given to various porta. 

FOB'Ti-cys. [L.] Behind; psstsrtor. 
A term applied to certain muselsa. 

POB'Ti-o Dv'BA. [L., haid portloB.] 
The fhelal nerve; eih pair. 

POB'Ti-o MoL'Lis. [L., aeft poitiaB.] 
The auditory nenre ; 7th pair. 

Po-TA8'8i-UM. [L.] The metallie basia 
of pun potash. 

pBO-BO^oxa. [Or. rps, pvw, bafon, and 
fiovKia, iesfcS, to fsed.] The snout or 
trunk of an elephant or other animat 

pBOC'Bsa. A prominence or pn^eeiioB. 

Pbo-xa'tob. [I* proiuuy turned down- 
ward.] Tha muscle of the forearm 
that movea the palm of the hand down- 
ward. 

Pso'Aa. [Or. i^ai, ysssf, the loins.] 
Tlie name of two muaclee of the leg. 

PuL'KO-NA-BT, C [L.piiins,the luags.] 

Pni.-MO-NA'LI8. J 

Belongitag or relating to the lungs. 
Pu'FiL. A little aperturo In the oentro 

oTtbe IrIa, through which the raya of 

ligbt pass to the retina. 
Py-lob'ic. Pertaining to the pyloras. 
Pt-i.o'bvs. [Or. irvXwpor, futort, a 

gate keeper.] The lower oriflce of ttie 

stomach, with which the duodenum 

connects. 

RA'si-im. I U, a lay, a apoka of B 
whscL] The name of «M af tha 
afllM 
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EA-i>l-l.'Lia. Radial 3 belonging to the 
radius. 

Ra'dx-ate. Having lines or flbres that 
diverge from a point. 

Ra'mus. [L.] a branch. A term ap- 
plied to the proJectioM of bones. 

Rec-rb-mzn-ti'tiai*. [L. rf, again, 
and eerno, to secrete.] Consisting of 
saperfluons matter separated from that 
which is valuable. 

Rsc'TUH. The third and last portion of 
the intettinea. 

Rec'tus, -1. [L.] Straight ; erect A 
term applied to several muscles. 

Re4iid^>aIm Pertaining to waste matter. 

Rs-siiyu-vic. [L.] Waste matter. Tlie 
faces. 

Rbs-pi*&a'tiON. [L. re, again, and 
«ptra,tobreatlie.] The act of breathing. 
Inspiring afar into the lungs and expel- 
ling it again. 

Re-8PI'ka-to-kt. Pertaining to respi- 
ration ; servtaig fw respiration. 

Ret'i-na. [L.,rcK,anet] Theessen- 

• tial organ of sIghL t)ne of^he coats 
of thp eye, formed by the expansion of 
the optic nerve. 

RO-tuh'dum,-a. [L.1 Round; circular. 

Ru'OA, 'M. [L.] A wrinkle ; a fold. 

Sac'cu-LUS. [L., dim. of soenw, a bag.] 
A litUe sac. 

Ba'c&aIm Pertaining to the sacrum. 

Sa'chum. [L., sacred.] Tlie bone which 
f<Hrm8 the posterior part of the pelvis, 
and is a continuation of the spinal 
column. 

Ba-li'va. [L.] The fluid which is 
secreted by the salivary glands, which 
moistens the food and mouth. 

0AL'l-VA-BT. That which belongs to 
the sali^-a. 

Ban 'euiN.B-OV8. [L. aanguis, the blood.] 
Bloody; abounding with blood; ple- 
thoric 

Bar-TO'ri-US. [L. Moior, a Uilor.] A 
term applied to a muscle of the thigh. 

BCA'LA,-JC. [L., a ladder.] Cavities ef 
the cochlea 

BCA-LX'HUS. [G^. 9MXl|yO(, sfcsliNM, 



unequal.] A term ^>plied to aouM 

muscles of the neck. 
ScAPB'oiD. |Gr. ffxa^ij, sftopM, alittle 

boat] The name applied to one of the 

wrist-bones. 
ScAP'U-LA. [L.] The shoulder-bladflu 
SCAP'u-z.AB. Relating to the scapula. 
ScARP-SKiir. The outer, thin integ>> 

ment of the body ; the cuticle. 
Sci-AT'ic. [Gr., pertaining to the lolsa.'; 

The name of the Uirge nerve of the 

loins and leg. 
SCLE-BOT'ic. [Gr. 9K\iipoi, Mint, 

hard.] A membrane of the eye. 
Bz-BA'CEOUS. [L., ««frim, tallow.] Per- 
taining to fkt; unctuous quitter. 
Be-cbe'tion. The act of secerning; 

the set of producing from the blood 

substances different ftom the blood iu 

self, as bOe, saliva. The matter se- 
creted, as mucus, bile, &c 
Be-cbe'to-bt. Performing the office 

of secretion. 
Se-cun'dus. Becond. A term applied 
' to certain muscles. 
Bem-i-cir'cu-lab. Having the form of 

a half circle. The name of a part of 

the ear. 
Bem-i-ten-di-ho'bds. [L. «nin, half, 

and tendo, a tendon.] The name of 

a muscle. 
Sep'tum. [L.] a membrane that di 

vides two cavities from each 3ther. 
Se'rous. Thin ; watery. Pertaining tc 

serum. 
Be'bum. [L.] Tlie thin, transparent 

part of blood. 
Ser-ea'tus. [L.Mrr9,tosaw.] A term 

applied to some muscles of the trunk. 
Slo'HOiD. [Gr.] Resembling the Greek 

J, Sigma. 
Si-ti'ci-UM. A term applied to one 

of the earths. 
Si'nus. [L., a bay.] A cavity, the in- 
terior of which is mora expanded than 

tlie entrance. 
Skbl'E-ton. [Gr. auXXto, dttttS, to 

dry.] The aggregate of the hard parts 

of the body ; the bones. 
So'oi-VM. The metallic base of soda. 
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SPHINC'TBE. [Or. 9^iYY^% tpkxRgOt to 
restrict] A mascle that contracts or 
sbats an orifice. 

Bpi'if Aii Cord. A prolongation of the 
brain. 

8Pl-ifA'l.lS. Relating to tlie spine. . 

Bpikz. a thorn. The vertebral col- 
umn ; back-bone. 

Spi'nous. Belonging to the spinal col- 
nmn. 

Spleen. The milt. It is situated in 
the abdonien, and attached to the 
stomach. 

Splen'ic. Relating to the spleen. 

BplA'ia-VB. The name of a muscle of 
the neck. 

Bta'pes. The name of one of the 
small bones of the ear. 

BTER'iniM. The breast-bone. The bone 
that forms the firont of the chest ih>m 
the neck to the stomach. 

Btom'ach. The principal organ of the 
digestive apparatus. 

Btea'tuk. [L. tUrtio, to stew.] A 
bed i a layer. 

Bty'loid. [L. ttylMa^ a pencil.] An 
epithet applied to processes that resem- 
ble a style, a pen. 

BuB-cLA'n-Air. [L. «tt&, under, and da- 
ms, a key.] Situated under the clavicle. 

SuB-Ll'Mifl. High in pfaMe. 

SuB-LiN'eVAL. [L. mft, under, and 
lia^iM, the tongue.] Situated under 
the tongue. 

BUB-KAX'iL-LA-RT. [L. suft, under, and 
maxUla, the Jaw-bone.] Located un- 
der the Jaw. 

BUL'PHUB. A simple, mineral substance, 
of a yellow color, brittle, insoluble in 
water, but flisible by heat 

Bu-pe-ri-o'bis. a term applied to cer- 
tain muscles. 

Su-pi-na'tob. [L.] a muscle that 
turns the palm of the hand upward. 

BUT'URB. [L.«iui,tosew.] The seam or 
Joint that unites the bones of the skull. 

Byn-o'tx-a. [Or. tfv», sfta, wilit and 
uev, 0om, an egg,] The fluid secreted 
into the cavities of Joints for the pur- 
poM of lubricatiBg thank 

8^* 



Stn-o'vi-al. Pertaining to synovia. 

Sys'tem. An assemblage of organs, 
composed of the same tissues, and 
intended for the same flinctions. 

Sys-tem';c. Belonging to the genen. 
system. 

'Sys'to-lb. [Or. ovcTsWu, «M«K0, to 
contract] The contraction of the heart 
and ar^ries for expelling the blood and 
cariying on the circulation. 

Tar'sal. Belating to the tarsus. 
Tab'sus. [L.] The posterior part of the 

foot 
TEN'1>Oir. [Or. rcivu, ta'iie, to strfttch ] 

A hard, insensible oord, or bundle of 

fibres, by which a musde is attached 

to a bone. 
Teit'di-n A, 'M. Pertaining to • tendon. 
Teits'ob. a muscle that extends a 

part 
T£if-TAO'u-LA, -JB. [L. tml0, to scUie.] 

A filiform process or organ on the bodies 

of various animals. 
Ten-to'ri-um. [L. tatdo, to stretch.] 

A process of the dura mater which lies 
^ between the cerebrum and cerebellum. 
Te'rbs. [L. tcrsf, round.] An epithet 

given to many organs, the fibres of 

which are collected in small bundles. 
Tno'RAX. [Or.] That part of the skel- 

eton that composes the bones of the 

chest The cavity of the chest 
Tho-rac'ic. Kelathig to the chest 
Thy'roxd. [Or. Bvpsott llkwsM, a 

shield.] Resembling a shield. A carti- 
lage of the larynx. 
TiB'i-A. [L., a flute.] The large bone 

of the leg. 
Tib-i-a'ub, TiB'i-Ai*. Relating to the 

tibia. 
Tis'suE. The texture or organization 

of parts. 
ToN'siL. [L.] A glandular body in the 

throat or fauces. 
Tra'che-a. [Or. rpax^s, trmtkiUf roogh.] 

The windpipe. 
Tba'che-al. BeloBginf to the tmeheih 

TBAIf8-VBB8B',TBAirS.TX»-IA'LU. If 

Ing in a eroti directloik 
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TBA«B'asf-vt. The MOM of t moKle, 

•o called fraiB ill fomu 
Tn'cKVS. [L. *««, tbrw, ud nqnrt, 

head.] Tbrte. A name giveii to mns- 

dea that have ttoee attachmtots at one 
- extremity. 
Tri-chts'pid. [L. fret, thne, and nupiv, 

point.] Hie triangular vahrea in the 

right aide Of the heart. 
Tboch'i.e-a. [€r. rpox»Xta, trmkaHa, 

a pulley.] A palley>like cartilage, over 

which the fendon of a mnacle of tiie 

^ro paeeee* 
Troch-lx-a'ris. The name pf a mua- 

ele of the eyo. 
Tbuks. The principal part of the body, 

to which the limbs ara articutaied. 
Tu'BER-CLE. [L. tK&«r, a bunch.] A 

-amaUpuflhy^ardUag, or tnaMir, on ani- 
mal bodiea. 
Tu-BZB-os'i-TT. TIm etata of behig 

knobbed ar ivolitlMPant. 
Tvx'SAJf^VM. (L.] The middle oar. 

Uis'tiA, lU] A bone of the Ibraarm. 
Vh'VAMf Vh^JuJaa, Bahoiag to the 

ulna* 
IT'Bio. [Or. «apey, earaa, arino.] An 

acid contained la arino, and in goaty 

coBccelioBi. 
U-TX'A. [I<^«aa,agnpB.] Reiembling 

gnpea. A thin membtano of the eye. 
U'vu-LA. Aaoft bo4y,«aapended fiom 

tile palate, near the apertiue of the 

BoetiUe, aver the glottia. 

Vao'oiiie Vi'bus. {L. aaflM, a cow, 
atrat, poison.] Partalaiag to cow«; 
derived ftom cowi. 

Yalvm, Any membfaaa, or doobHng 
of any membrane, which prevents fluids 
.ftom Howing back in the vessela and 
canals of the animal body. 

VUi'vv-LAf^jB. AvalTe. 



▼Ai^CV-XrJLB. [L. aas cw ra i , a vaasoL] 

FOrtainiag to Teasels ; abonnding is' 

vessels. 
TAS'Tua. XI«] Groat, vast AppHad 

to some large mascles. 
Vbins. Vessels that convey blood to 

the heart. 
Ye 'NOUS. Pertaining to veins. 
VJEN'TBl-CLE. [L. osatw, the stomach.] 

A small cavity of the animal body. 
Vfeir-TBic^r-LAB. Belating to ventri- 
cles. 
Veb-kic'u-lab. [L. wrmiemlMtf a llttla 

worm.] Resembling the motions f a 

worm. 
Vebm-i-fobm'is. [L. verarif, a worm, 

and forma, form.] Having the form 

and shape of a worm. 
YfeBT's-BBA, -M. [L. Mrto, to tnr&.] 

A Joint of the spinal column. 
Vebt'e-bbal. Pertaining to the Jotnta 

of the aplnal column. 
Veb'i-cle. [L. verieOf a Madder.1 A 

little bladder, or a poi^n of the cuticle 

separated ftom the cutis vera and flllod 

with serum. 
Vbs'ti-bui.b. tM Aporchofahooaa. 

A cavity belonging to the ear. 
Ytl'li, [L.] Fine, small fibres. 
Vi'Bua. [L., poison.] Foul matter of 

an ulcer; poison. 
ViTaIm [L. otts, lift.] Pertaining to 

life. 
Vit'ee-OV8. [Ij. vttnna, ^ass.] Bo- 
longing to glass. A humor .of the eye. 
Yo'LAB. [L. oobi, the hollow of the 

hand or foot] Belonging to the palm 

of the hand. 
Yo'iiEB. [L., a ploughshan.] One of 

the bones of the nose. 

ZTCh^-MAT'l-cvs. [Or. ^vyos, tugpt, a 
yoke.] A term applied to some mus- 
cles of the fbce, ddm their attachment 
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A* WAGM, 

kmOOUEtl^ 34 

ABSOBFTIOir, ,\ 181 

, Varieties of, 183 

, Cataneoiu, 185 

^ETABULUM,...^ 38 

AciiM, Acetic, 98 

, Benzoic, JIB 

, Muriatic, 440 

, Nitric, .i4P 

, Oxaiic, J», m 

, Sulpbaric, 440 

Air, Compoeitioii of tlie, ,8S3 

— — , Influence of, on the Moielee,. . . .90 

, OoaUty of the,. .'....' S23, 318 

Qnaatitj tnlu^|edc 

Quantity exhaled,... 

— — , Impure Air, the Effoela pf, 239 

AlBrVESICIiES, JUS 

Albumen 417 

Animal Heat, JBSl 

AOETA, 059 

,yalTM of the, .157 

Apparatus, «13 

Arteries, Structure of ihe» 158. 

,Cutaneom, JUSiS 

, Pulmonary, ^.158 

Attitude, Efltete of, on Di|eBtion,.15S 

, Eflbctaof, on the Voice, 974 

■ , Effectaof,la Beepiralion^MS 

Adbiclbs of tha Heart,. 156 

AnnvziA, firom DvMraiDg, «M9 

, fton BeelildtF,........*SBO 

» fieom HasflRg, JKSO 

» ftom Caibonk CtaM».....«B51 
Abosb, J» 

B. 

BATHXN0, Neeeaeity fC ......au 

^Methodaol. 313 

, Proper TisM.for, 316 

, Influence pf^on the Sys- 
tem, 316 

» Fnqneney 9t, 317 

Bbim, • 

BObS....... ..•••.••. 

BLOOD, CMBftsMMI^ .Ui 
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Slood, CplorQf, 

, Quantity of, m 

, Chance of, 995 

, Impure, Effiscta of, 905 

Bones, Anatomy of the, 99 

, Physiology of tlie, 48 

, Hygiene of the .53 

of the Head, «33 

qfUieTrunlc, 34 

of the Upper Extremities,.... 39 

Qf the Lqwer Ei(tremities,. . . .48 

^, Compoeition oA .....99 

.Ossification of,... .30 

— — , Union of iksctured,.... 69 

r-> Influence of .Position.on the,. .55 

Brain, .399 

, Functions of the, 346 

, Eflliscts o/.Impiue Blood on tbe,3fl0 

, Effects 9f inadeqasts Mental 

Exertion,. 361 

, EffecU of excessive Mental 

Exertion,. 363 

, DlrsctiMis for exeKeising the,. .368 

, Memhianes of the, ...334 

, Injuries of the 977 

Bronchia, sis 

Bronchitis, S14- 

Burns and Scalds, 319 

BURSJI Mucobjb, 46 

C. 

GJtcuM, 118 

Capillaries, 19 

Carbon, as 

Carbonic Q as, where, formed,. .-. . . .994 
, Effects of, when 

inhaled 230 

, Effects of, on Cbn- 

bastion, 930 

, Eflbcuof,on Bsepi- 

ration, ....931 

CaRPOS, 41 

Cmitila»B, 45 

ef the Laiyax, .909- 

Cavl, 133 

;, .......19 
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CSREBEUM, 330 

CiLBST, 35 

» Compreision of the, 56 

, InAoence of the Size of the,. .239 

Chilblains, 331 

Chlouice,. • 97 

Chtle 15i6 

Cbtme, 1526 

CiBCULATOBT Oroans, Anatomy,. 154 

■ Pbysiotonr of the .. 164 

' Hygiene of the,. ... 172 

Glayicle, 30 

CLOTHixe, Kind of, 301 

, Amount of, ...4.. .305 

, Cleanliness of, 306 

COGCTX, 38 

Colds, Treatment erf; SMS 

COLON 119 

CONSUMPTION, how ftequently pro- 

dnoed, SM7 

CORNS, Treatment of, S95 

Cuticle, Btractnra of the, 268 

, Ueeoftbe, S93 

Cutis Vera, Stractore of the, 983 

B. 

Detinitions, General, 13 

DlAPHRAOM, 73, 915 

DiSESTiVE Orsans, Anatomy of the,113 

' , Physiology of the,.. 194 

, Hygiene of the,. . . .129 
, Influence of the 

Mind on the, 148 

..,^ w , Influence of Pure 

Air on the, 151 

, Influence of Foei> 

tion on the, 159 

DRINSS, how taken, 145 

Drowned Persons, Treatment of,.949 
Duodenum, 117 

E. 

Ear, Bones of, 34, 415 

Epiglottis 125, 270 

exhalants, 19si 

Exercise, bow it should be taken,. . .91 
, Influence of, on the Bones, 63 
, Influence of, on Musdes,. .65 

— , Influence of, on the Cbr- 

eulation,.. .....173 

*"» 304 

Sbviratxon, how eflSNied, 



Face, Bones of tile, 31 

Fascia, 66 

Fat,. 67, 199 

Femur, 49 

Fibre, 18 

Fibrin, 37 

Fibula, 49 

Filament, 18 

FLANNEL, Use of, 309 

Fluids, Use of, • 17 

Follicle, 198 

Food, Quantity of the, 129 

Quality of the,. 134 

Blanner in which it is taken,. .149 
,Cwiditlon of the system, 

when taken, 14S 

Foot, Bones of the, 44 

Frozen Limbs, Treatment ot,,,,, 

O. 

Oastrio Juice, 

Gelatin, 97 

Glands, 193 

» Gastric, 116 

, Laehiymal, %.409 

, liymphatic, 188 

, Uesenterie, 191 

.OB,.. 

, SallTaiy, 114 

Glottis, 971 

Hair, 921 

Heart IM 

, Auricles of the, •156 

, Ventrielea of tile,....: 156 

Heat, Animal, 9S9 

, hygiene oi; 961 

Hearino, Anatonqr of the Organs of, 414 

, Physiology of the Organs 

of, 490 

, Hygiene of the Organs of,.4S9 

Humerus,. 39 

Rbmorrhaob, Means of arresting,.. 179 
HTDRO6EN,. ....96 

I. 

Ilbum,« IM 

INTESTINES, ..117 

UnroMnrATUn^ ••••av 
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VAOB. 

HnMiASiov, hour eAeted, 319 

•iBOV, SS 

J. 

jBjVNtnc,.......; 118 

loniTS, Btraetore of the, .iS 

lOCTBAU, 190,181 

laMIIUB, • ....17 

Lastmx, 868 

liAMri««lTHI, .276 

Ll«A«BMTe, Sd, 47 

, Uw of, 50 

, CaptolMT, 40 

Lmht, Iii6«eiieeoB the Skin, 318 

Limb 35 

LIVBE, 129 

Loir«8, : sm 

iiTIiPH,... 30 

Lthphaticb, Anitoaqr ef the, 181 

wM-a^>iHMHB«— i, Phjreioiecr of ttie,* • • •183 

, Hrcieiie of the 188 

, Gutaneooi, .•• 987 

n. 

UkBfnmA^ 35 

Marrow, Ueee of, S4 

MBDIASTIRVH, 211 

MBDULLA OBI.ONOATA,.... 333 

Membranb,. 19 

, Adipose,. 20 

.Cellular, 19 

— .Dermoid, 22,283 

, Mpcoui, 21 

, Muacular,.... ....94 

,Beroqi, 21 

IfSSBNTERT, 120 

UBTACARPUS,. 41 

MOUTB, Blrurtuie of, 113 

Mucus,. 98 

Muscles, Anatomy of,. • 64 

___, Pbyeiologjr of, 76 

, , Rygleneof, 85 

^ CompreMton of, 03, S76 

, Bxhanition of, 87, 101 

^ Bflbcts of rtira Blood on,. .80 
. BAele of Pon Air on the,.00 

_ Effects of Ufht OB the,. .. .00 

, InfluoBce of the Mind on,. .03 
, ., Influence of Position on,. .96 



Muscles, Intercostsl,......* .918 ^ 

, Eespiiatory 316 

N. 

Nails, 334 

Nerves, Cranial, 335,360 

,Cataneoas 986 

— — , Respiratory 340, 358 

, Spinal, 341,351 

, Sympathetic, 343, 356 

Nervous System, Anatomy of,. . . .327 

.Physiology of,.. 346 

, Hygiene of, 358 

Nitrogen, .26 

Nose, Structare, 380 

Nurses, Directions fpr,. 433 

Nutrition, ....200 

, Hygiene of, J200 

o. 

CBioraA«V8, 118 

Ollr^LANDS,. Structare of the, 988 

■ , Use of the, 297 

Omentum,. 123 

Oroan, 18 

Oroanic and iNOReANic Bodies, 

DMIbrenee between, 14 

Orivioe, Cardiac, 118 

, Pyloric,. 118 

OSMAZOME, 28 

OXTaEN, .98 

, auantlty at each Inspira- 
tion < 

P. 

Papilla,. 

Pancreas* l® 

Parotid Gland IM 

Patella,. ^ 

Pericardium, 155 

Pbricbondrium,. 81 

Pericranium, -31 

PERIOaXBUM, 8^ 

PBLTia, Bones of the, 57 

Pbbspiratort Apparatus,. 900 

.__-.._—. Use of,... 908 

PBALANOBS <2, 45 

Pharynx, IW 

Phosphorus, -^ 

PLEURA, ^* 

poisons, and tbehr Aatldotss, 430 



466 



TCVAMOf .85 

f«SnBTATIO« or HEALTH^ 485 

SA9IUS, 41 

Sbadih«, PiDper PorfCioB is,. •••••. 875 

KSOTVK,. 190 

BSMOTALOV DiSEAlS, 496 

Sespibatort Oksahs, Anatonqr of,Sn9 

yPbyriolocr «<...817 

, HygieiM at^ 996 

Ketina, 307 

Bibs 35 

ROOMM, VentilatkHi of, S33 

, Wanning ot, 838 

s. 

8ACBVH, 38 

BALIVA, III VtBt,. 184 

CtoAPULA, 30 

Bbobbtoby Oesabs, Anstony of,. 193 

, Pbyilology of. 103 
, Hygtena of,... 197 

8EBSE8, 378 

BiCK-EooM, Ventilation of, 836 

BiTTilfe, Proper Poaition in, .99 

Beeleton, 30 

Beib, Anatomy of tlie,. 988 

, Ptiyaiology of tlie, 893 

, Hygiene of tlie, 301 

Beull, Structure of, 33 

Bleep, Neceaalty of,... 99 

8LEEPINO-ROOM8, Ventilation of,.. 935 

Bmell, Anatomy of the Organs of,.. 389 

, Pliyaiology of tlie Organs of,. .391 

BODA, 85 

Solids, Arrangement of, ^,,*,,n 

Bound, 873 

Bpxb AL Column, Strueture of, 36 

, Curvature of,. . .57, 60 
m Coed, 36, 340 

BPLBEN, 1 183 

BpBAIMS, 63 

Btammseino, how impioTed, JHl 

Btbemum as 

BTOMACn, 116 

BUBLIN0UAL GLAND 115 

BVBMAZILLAET GLAND, 115 

BVLPBUB, 96 

33 
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BTBOTEAX. MEMBBiWB 

BTBOTIA, • • 

8T8TBH,. 

T. 

Tabsvs 

Taste, AnatooBy of the OipoM of,.. . 

, Physiology of the OipMoC; 

Teeth, AnatoBiy of the^... 105 

, Physiology of tha^ 109 

» Bygieneofthe, 119 

Tebdobs, • JO, 65 

Thobacio Duct, 190 

Thobaz,. .35 

Thboat, Extiaaeoas Bodies is...... JKl 

Tibia,. ....•• 49 

Tissue, 18 

, Adipose,. .90 

, CartUagtBOUs,. 93 

, Fibrous, 99 

f Oaseons,. 93 

— , Nmroos • 94 

Touch, Sense of,. .378 

, Hygiene of the, •••••••.379 

Tbachsa, 919 

u. 

Ulna, 40 

Uvea, 306 

V. 

Valtes of the Heart, 157 

, Use of the, 164 

of the Veins,. 163 

Veins, 160 

— , Cutaneous, 885 

Ventilation, 833 

Ventbicles of the Heart, 156 

Vebtebba, 86 

Vision, Anatomy of the Organs of,. .394 

, Physiology of tlie Organs of,..404 

— , Hygiene of the Organs of,. . .410 

Vocal Oboans, Anatomy of the,... 866 

, Physiology of the,. .979 

, Hygiene of the,. . . .374 
Vocal COBDS,. 870 

nr. 

Watohebs, DIreeilona for, 436 

Wounds, Treatment of,. 178 

Wbitino, Proper PMithm when,. • • . 103 
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KEY TO ANATOMICAL OUTLINE PLATES. 



ST7GOESTION8 TO TEA* 



m:!:^:^ 



Im Qdng tfaete plates, we would raggest, that the papil earefully ezamtae 
the illustrating cute intenpened with the text, 'in eonneeti6iL with the 
leeeon to be recited. The aimHaritj between tJieee and the plates will 
enable the papil to reeite> and the teacher to condnet his recitation, from 
the latter. 

Let a pupil show the situation of an organ, or part, on an anatomica. 
outline plate, and also giye its structure ; while other members of the class 
note all omissions and misstatements. Another pupil may giye the use of 
that organ, and IT necessary, others may giye an extended explanation. 
The third may explain the laws on which the health of the part depends, 
while other members of the class supply what has been omitted. After 
thus presenting the subject in the form of topics, questions may be pro* 
poeed promiscuously, from each paragraph, and where examples occur in 
the text, let other analogous ones be giyen. 

If the physiology and hygiene of a giyen subject haye not been studied, 
confine the recitation to those parts only on which the pujiil is prepared. 
When practicable, the three departments should be united; but this ca^ 
only be done when the chapter on tha hygiene has been learned, while 
the physiology can be united with the anatomy, in all chapters upon 
physiology. 

PLATB L 

A PBONT YIKW OF THB SKBLBTON. 

BoimftfiUBmd. 7, The sphenoid bone. 8, The frontal bone. 10, The 
parietal bone. 11, The os unguis. 12, The supsrior maxillary bone, 
(upper Jaw.) 18, The nasal bone. 14, The ethmoid bone. li(, Themalit 
bone, (eheek-bmie.) 16, The vomer. 17, The inisrior maxiUaiy bone^ 
(the lower Jaw.) a, Iti body, ft, Iti nunus, or branch. 18^ The teeth. 

BoMflfof lAe IVMniL 1,1, The signal column. 2, The sternum. 3,3, The 
ilbe. 4^ The saenun. 6, The innominatum. 

B0Mi^lAeC)gMr£MnRMdiMu 19, The cUyide, (ooUar-bone.) 20, The 



K ( i twlirr t ihii ) a, 
M, 9S, 98. 27, »,»,», SI, The ^amm m{ te caipat. (m«. ) 
n, n, n, The Ibn hamm at the Bctaanpu, (tt« palm of tk* hand.) 
n,n,il. The int mge ef inger-boDca. M» M, The aeeood nnge of 
iagcr-boBca. 3S, IS, 3S, The thnd imge of ingcr-boaca. 

Bammcfik0Lnmm JliftiariWiii 88^ The tear, (tfri^ntaw.) «r. The 
fatdia, Qnwg pan ) 38^ The tibia, (aU^Vme.) 89, The fflmla. 40,40, 
10, ThebaMBofthatanM,(nMtep.) 41,41, The boMa of the 
>sddUoftheCMt.) 4l;4t Ih«h«M8ofthetoca. 



AMncuLMTtOMB. (Left aide of the plate.) 

Z fjF i—iw ft ^fta H ww ii . 1, 1, The iiiiMBBiiii iplwl Bgaiicnt, S;S;11m 
■rtgTcrtebndligamert, (cartilage bitwicu the TBrtebnc) 9,10,11,12, Ar- 
riwilatiaoi of tto rfbawith the apiwd eah— i. U, U, I4» Ifi, 16^ ligo- 
■Hula that eanaet the eaitflagea of the liha vMi tto atMnm. 

Ugmmmdt wfikB Upftt SaOmmUtB, 26^ The HginiiHif that eaaaoola 
fheefevialeaad atenaiL 27, The Uguaant that eoneata the oppcriib 
aod daviele. 28, 29, 80, ligamcnta that eomieet the dariele and aaapola. 
81, si; 83^ 84, Liffunasta of the ihoiddv-iaiirt. SS, S8, 26^ ligaaMM of 
the dboiHoiirt. S7, 88^ 80, 40, Tiftawiirta of iSkm -wirt. 41, 42,4S»44» 
ligaHMBla of the fiagcn. 

lismmmUt ff rta Lmtr SxtrmHim, 49, 49, Li9uiiasli4>f the hip^iiiaiL 
19,80, ligameiiti of the pataBa. 91, i8» 08, M, 48^ IjgaiaanH of the 
taieaioiBt. 08, A hmge bono mnean. 07, The KgaaaaBt of the tibia a«d 
INda. 88, 08, The fttteiOMeaoa lifUMBt. 09, 09, liganeitB of tto aa- 
kte-jolBt. 00, 01> 02, ligBouBfa of ^o— tetaiaoa. 9i,M, UgaaiUW 

A, The bnehial oitMy. B, The bnchial tifaL C, The vadhd aftarj. 
D, The Imoral aftavj. B, xhe fnaaml nSm, F, O, Thoi 



PLATE IL 

A BACK VIEW OF THE SKELETON. 

J owai oftht Htad, 5, The oceipital bona. 0, The parietal bone. 7, The 
temporal bone. 8, The frontal bone. 9, The aphenoid bone. 10, The 
malar bone. 18, Thenaaal bone. 17, The anpeiior marfflaiy bone, (upper 
|aw.) 18, The inferior maxillary bone, (lower jaw.) 19, The teeth. 

Bammqf^Trmik. 1, 1, The apinal eohmm. 2, Theaaeran. 8, The 
eooeys. 90, TheiBnsmunstmn. 4, 4, The rnM. 

Bo mm tfih$ Vjppet BxtrmniSHm, 21, TheeiaYiele, (eonar-bone.) 28, The 
•oapola, (ah o uld er^ l ade.) 28, Ilia hmnenia. 24. The vfaia. 25, Ttiie 
ladiva. 28, 27, 28, 29, 80, 81, 82, The benea of the eerpna, fwrlat) 
88; 88, 88, The bonet df the metaearptii, (palm of tiia hmd.) M^ 84/^ 
The fint range of flnger-bonea. 85, 85, The seeond range «f 'finger4K>nei. 
88i-88, 08^ The third range of flnger^boi 



nr TO ARATOXXCAL OIITLIXS YIATU. 

ff ih$ hmotr BxinmiiUi, 87, The Hmur, (tUgb-boiM.) 9, Tte 
pitella, (knee-pan.) 39, The tiUa, (shin-bone.) 40, The lOnlMu 41, 4S» 
43, 44, 45, The bones of the tarsus, (instep.) 46, 46, The bones of the 
metatanos, (middle of the fbot.) 47, 47i Bones of the toes. 

Abtzculatzons. (Left side of the plate.) 

Ligamentt pf iU TrvaA. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, Ligaments of tb« 
spinal column. 14, 14, 15, 15, Ligaments that connect the ribs and spinal 
column. 11, 11, 81, 22, 2^ 24, 25, 26, Ligaments that oonneci the saeniM 
and innominatum. 

LxgamtmU efihiB Vvr*er Bxtnmkim, 27> 28, Ligaments that connect the 
ilaTicle and scapula. 29, The capsular ligament of the shoulder-joint. 
K>, 30, Ligaments of tiie elbow.^ 31, 32, 83, 34, Ligaments of the carpus, 
(wrist.) 

Ligamentt pf the Lower Bxtremftiet. 9, Tendon of the gluteus muscle. 
95, The capsular Ugament of the hip-joint. 36, 36, Ligaments of the knee- 
folnt 37, The ligament that connects the tibia and fibula 38, The xa- 
kenieseons ligament. 39, 40, Ligaments of the ankle-joint 



PLATE m 

A FRONT YIXW OF THB IIUSCUSS. 

Muedee ef the Bead akd iVscA 7, The sterao-mastoideus muscle. 
8, The stemo-hyoideus muscle. 9, The omo-hyoideus muscle. 10, The 
trapesius muscle. 11, The orbicularis oculi muscle. 12, The frontal 
muscle. 14, The orbicularis oris muscle. 15, The elevator muscle of the 
nostrils. 16, The sygomatie muscle. 17, The depressor of the lower tin. 
18, The depressor anguli oris muscle. 19, The triangular muscle of the 
nose. 20, 21, The aural muscles. 22, The masseter muscle. 

Mueelet of the Trunk. 2, 3, The external oblique muscles. 

Mueclet qf the Upper ExtremUiet. 1, The grand pectoral moscls. 
3, 4, The serratus muscle. 23, The deltoid muscle. 24, The biceps 
braehialis muscle. 25, The coraco-braehialis muscle. 26, The anterior 
brachial muscle. 27, The triceps brachialis muscle. 28, The long su- 
pinator muscle. 29, The external radial muscle. 30, The pronator teres 
muscle. 31, The anterior radial miscle. 32, The palmaris brevis muscle. 
S3, The anterior ulnar muscle. 35, The palmar muscle. 36, The abductor 
muscle of the thumb. 37, The adductor mnsde of the thumb. 38, 309 
Small flexor muscles of the thuBtb. 40, The abductor muscle of the little 
finger. 41, 41, The lumbricalee muscles. 61, 61, The bifurcation of the 
tendons of the eMperfldal flexor musde, in the flagsf*. 

JAmbIsi ^ the Lower Extremitiee. 42, The Ikseia lata muscle. 43» The 
■irloifaufliiisele. 44, The rectus femorismuaele. 45, The vastus extenrae 
voflele. 46, The vastus intemne muscle. 47, The internal straight mnsde 
4% Tb* pcctinMS mneele. 49, The adductor muscle. 10, The psoat 



SET YO AmAtmaCML OOTUKB PILAUS. 



fl. The tawBi tif ■■irli O, Tbc kng 
•r 1k« fmi toe. Sig The kng extoMr ■nude of the toes. 54, The 

0^ The long latenlpeioiicalmasele. fi8,ff7»The 
By The long icxor vnsde of the great toe. 
M« The ahert iitiemi ■ i wclra of the toes. flD, The abductor moade of 



The igvca aai kCtcB OB the left aide of the plate, indicate the 

that coTcr the nmidw aad cedoae the trndima 



TLATE IV. 
A BACK TIEW OF THB MU8CUB& 



Ifmdm cf Ae Bead aitd NedL 4, The stemo-maatoidcas mvada. 
$f Tha coH^lesaa mnacle. 6» The mjlo-hyoideas mnade. 7i 8, The o*> 
cipito-linnitatia nnacle. 9, The maaaeter muscle. 10, 11, 12, The anterior. 
Middle, and posterior amal miuclcs. 13^ The tcmponl muscle. 

UyadtBCfikgTnmk, 1,1, The trapeziiis muscle. 2, TheUtissimusdorri 
— acle. 8, The ihoBboideas muscle. 4, The external oblique muscle. 

Jfwefav €f Os Qpsr ExtremiUa. 6, The deltoid muscle. 6, 7, The 
infrapspinatiia muacle. 9, The triceps cxtenaor mnacle. 10, The internal 
brachial mnade. 11, The long anpinator musde. 12, The external radi- 
al mnade. 12, The aeeond external radial mnacle. 14, The anconeus 
mnacle. 15, 15, The extensor digitomm communis muscle. 17, The ex- 
tensor carpt nlnaris muscle. 18, The flexor carpi ulnaris. 19, 20, The 
extensor ossis metacarpi pollicia muscles. 21, An extensor muscle of the 
thumb. 22, 28, Interossii muscles. 

MuMdm of the Lower BadremUiei, 29, The gluteus maximus muscle 
80, The gloteus medius muscle. 31, The biceps flexor cruris musde. 
82, The semi-tendinosus muscle. 83, The semi-membranosia muscle. 
84, The gracilis musde. 35, The adductor muscle. 36, The vastus ex 
temns muscle. 37, The sartorius muacle. 38, 39, The gastrocnemiJ 
muscles. 40, The long peroneal muscle. 41, The external peroneal mna- 
de. 42, The long flexor muscle of the great toe. 43, The long extensor 
muscle of the toes. 44, The short extensor musde of the toes. 47, The 
dMMt flexor muscle of the toes. 

The flgures and letters on the left side of the plate, indicate the poiftioii 
of memliranoas Cuds which enyelop the muscles and tendons. 

PLATE V. 

OIIOAN8 OF THE THORAX AND ABDOMEN. 

Flg.l. The Mouth and Neck, (A Side Tiew.) 1, The upper Up. 2, The 

——Up. 3, The upper Jaw. 4, The lower ^aw. 6, The tongue. 6, Thg 

iUe, Ctoof of the mouth.) 1, The pan>tid gland. 8, The sub- 
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lagnal gUad. T, The laiyaz. 10, Th« pharynx. 11, The oMophagiifl 
12; Theuppcr portioB of the ipliial eolumn. C, The spinal eord. 

7Ae Ckett and Hi Orgam. 9, 9, The traehea. B, The right anrieie 
of the heart. L, The left auricle. 18, The left Tentriele of the heart. 
14^ The right ventricle. \5, The aorta. 16, The pulmonary artery. 
17, The yena eaya descendens. 18, The right lubdaTian vein. 19, The 
left flubelaTlan yein. 28, The right jugular vein. 21, The left jugular 
vein. 22, The right carotid artery. 23, The left carotid artery. 24, 25, 
26, The upper, middle, and lower lobes of the right hmg. 27, 28, The 
upper and lower lobes of the left long. .29, 29, 29, The diaphragm. 
P, P, P, P, The pleura, that lines the carity of the chest. 8, 8, The clavi- 
cles. 0, 0, 0, 0, The ribs. M, M, M, M, Muscles of the chest. 40, The 
thoracic duct, opening into the left subclayian vein. 

Th$ Abdomm and iti Orgam, 30, The stomach. 31, 32, The right and 
left lobe of the liver. F, The fissure that separates the two lobes. 33, The 
gallbladder. 84, 84, The duodenum. 35, The ascending colon. 36, The 
transTerse colon. 37, The descending colon. 88, 38, 38, 38, The small 
intestine. 39, 39, The waUs of the abdominal cavity turned down. 41, 
The spleen. 

Fig. 2. ITheRtiationiifthsLaeimiUmidThoraaelhui. 1,1,A section 
of the small intestine. 2,2,2,2,2, 2, 2,2, Mesenteric glands, through 
which the laoteals from the intestine pass. 8, Several lacteal vessela 
entering the enlarged portion and commencement of the thoracic duet. 
5, 5, 5, The thoracic duct. 6, The thoradc duct opening into the left sub> 
elavianvein. 7» (See 40, Fig. 1.) 8, The right subclavian vein. 9, The 
vena cava descendens. 10, 11, 11, The aorta. 12, The carotid arteries. 
13, 13, The jugular veins. 14, The vena asagos. 15, 15, The spinal col 
nmn. 16, The diaphragm. ^ 

Fig. 8. The RMaUon qf ih§ Larynx^ TnekM, Bronchia, and Air-eelii, 
1, 1, 1, An outline of the right lung. 2, 2, 2, An outline of the left lung 
8, The larynx. 4, The trachea. 5, The right bronchia. 6, The left bron* 
chia. 7, 7, 7, 7, Divisions of the right bronchia. 8» 8, 8, 8, Divisions of the 
left bronchia. 9, 9, 9, 9, 9, 9, Air-cells. 

Fig. 4. An ideal View of a iatenU and vertieai Section of the Lmynn, 
1, 1, The superior vocal cords, (ligaments.) 2, 2, The inferior vocal ends. 
8, 8, The glottis. 4, 4, The ventricles of the larynx. 

PLATE VL 

HBABT, ABTBRIBS, AND VEINS. 

Fig. 1. The Heart and large Arteriet, >, Therightauride of the heart 
S, ThB right ventricle of the heart. 8, The left auride. 4, The left ven* 
tricle. 6, The pulmonary artery. 6, The aorta. 7, 7» The descending 
aorta. 8^ The arteria innominate. 9, The left carotid artery. 10, The left 
•ubekvian arteiy. 56» The right rabelavlan artecy. 



Artmim^ihBNmk mud Hmd 15, The.iig)it€aotid'«rt«7. 1<» Tht 
left cttfotid artery. 17, The right tcmpofal aiteiy. M, The rifchtfreiel 
tfrtery. M, The left temporal artery. 

ilrfmei qf tkt Upper BxirtmUiet. 11, 11, The left brachial aitery. 
12, The left radial artery. 13, 13, The right hnchial aitvy. 14, The 
light radial artery. 61, The right ulnar artery. 

Artarim^theLomrBaeinmUui. 18, The left iiiao artery. 10, Theright 
aiac artery. 20, The left, femoral artery. 21, The right fismoral artery. 
22, The peroneal artery. 28, The left anterior tibial artery. 2i, The mite- 
onlar artary. 25, 26, The right and left arteria prefimda. 26,^rhetighl 
anterior tibial artery. 27, The right peroneal artery. 

1^ Vmm tf Of Jfmk ami ^BboA 28, The tcu eava deseendene. 
29, The left subclaTian Tein. 80, The right aitbeiavian Tein. SI, The 
fight jugular vein. 82, The left jugular vein. 58, The right tenporal 
vein. 55, The left temporal vein. 48, The right fscial vein. 

.Vemt of tkB Upper BxirtmiiieM. 33, Theleftbnudual reki. 34, The left 
radial <tein. 85, The right braehial Tein. 86, The right radial vein 
51, The fight ulner Tein. 

Veifu of the Lower BxtremUiee, 37, The Tena caTa aaeendena. 88; The 
leftiliacTein. 39, The light iliae Tein. 40, The left flBmeial Tein. 41, The 
right innoral Tein. 42, The left anterior tibial Tein. 43, The left per- 
oneal TUB. 44, The right anterior tibial Teia. 45, The right peroneal 
Tein. 46,46, The prof^udaTeiaa. 47, The muacular Telns. 48, 48,48k 
48, 48, 48, Intereoatal arteriee and Teins. 

Fig. 2. Tk*ReUai(meftheCaeUkei^ihieH9aHioa§kargeBh9i9eueb 
1, The Tena eara desoendena. 2, The Tena caTa aseendena. 8, The right 
auricle of the heart. 4, The opening between the right auride and right 
Tentricle. 5, The right ▼entride. 6, The tricuspid TalToa. 7t The pul- 
monary artery. 8, 8, The branches of the pulmonary artery that paaa to 
the right and left lung. 9, The semilunar TalTes of the pulmonary artery. 
10, The left pulmonary Teins. 11, The right pulmonary Teins. 12, The 
left auricle. 18; The opening between the left auricle and left Tentride. 
14, The left Tentricle. 15, The mitral TalTes. 16, 16, The aorta. 17, The 
aemilunar TalTes of the aorta. 18, The septum between the right and left 
ventricle. 

Fig. 3. An ideal Vtern of the Heart, Arteriee, and Vetne. ▲, The right 
auricle. B, The right Tentricle. C, The tricuspid TaWes. D, The open- 
ing between the right auricle and right Tentricle. E, The left auricle 
F, The left Tentricle. O, The mitral tsItcs. H, The opening between 
the left auricle and left Tentricle. I, The septum between the right and 
left Tentricle. K, The pulmonary artery. L, The semilunar TalTes of the 
pulmonary artery. M,M, Thought pulmonary artery. N, N, The left 
pulmonaiT artery. O, O, O, O, O, O, The eapillary Teasels of the lungs. 
P, P, P, The right pulmonary Tein. Q, Q, The left pulmonary Tein. 
B, R, The aorta. 8, The semilunar TaWes of the aorta. T, T, A braneh 
of the aorta to the upper extremities. U, U, U, V, A branch to the lower 
OKtremities. V, V, V, V, V, V, The capillary Teasels at the extremilf 
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of tiM bnmches of the aorta; VH, W, The desceading tmu caya. 
X.» Xt X, The ascending yena caya. 

In Figs. 1, 2f 3, the course of the blood through the circulatory yessels 
It indicated by arrows. 

PLATE Vn. 

THB PULMONARY CIBCULATION. 

Fig. 1. 1, The right auricle of the heart. 2, The left auricle. 8, The 
right yentricle of the heart. 4, The left yentride. 5, The pulmonary 
artery. 6, The branch of the pulmonary artery to the left lung. 7» The 
branch of the pulmonary artery to the right lung. 8, 8, 8, 8, 8, 8, 8, 8, 8, 8, 
Branches of the pulmonary artery in the right and left lung. 9, 9, 9, 9, 9, 9, 
Air-cells. 10, 10, 10, 10, 10, 10, 10, Small pulmonary yeins in the right 
and left lung. 11, The left pulmonary yein. 12, 12, The right pulmonary 
yein. 

Fig. 2. An ideal View of the Pulmonary CirettlaHon. 1, 1, The right 
lung. 2,2, The left lung. 3, The trachea. 4,4,4,4,4, The right broqchia. 
5, 5, 6, 6, 6, The left bronchia. 6, 6, 6, 6, 6, 6, Air-cells, with arteries and 
yeins passing around them. 7, The right auricle of the heart. 8, The 
right yentricle of the heart. 9, The tricuspid yalyes. 10, The pulmonary 
artery. 11, 11, 11, 11, The right pulmonary artery. 12, 12, 12, 12, 12, The 
left pulmonary artery. 13, 13, 13, 13, The right pulmonary yein. 
14, 14, 14, 14, The left pulmonary yein. 16, The left auricle. 16, The 
left ventricle. 17, The mitral yalyes. 18, The septum between the right 
and left yentricles. 

Fig. 3. An ideal View of the Capillariet, 1, 1,.A branch of the pul- 
monary artery. 2, 2, A branch of the pulmonary yein. 8, 3, Capillary 
yessels between the artery and yein. 

Fig. 4. An ideal View of the Helationi of the Bronchia, Atr-eeUa, PuU 
wwnary Arteries, and Veine. t, A bronchial tube. 2, 2, 2, Air-cells. 
8, A branch of the pulmonary artery. 4, A branch of the pulmonary yein. 



PLATE Vm. 

CEBBBBTTM, CEBEBELLUM, SPINAL COED, AND 

NEBYES. 

1, The cerebrum. 2, The cerebellum. 8, 8, The spinal cord. 4, The 
bcaohial plezw of nerres. 6, The lumbar plezna of neryes. 6, The sa< 
cral plexus of neryet. ^7, The fiieial aerye. 8, 17, The radial nerye. 
9, 9, 16, The ulnar nenre. 10, The median nerye. Q» The eircnmfles 
oftheehovldcr. 

lit 11* The giMt leiatie tterre. 1S» The ntenal popiitaal, or p«OBeal 
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MTB. IS, IS, The posterior tibial n«rye. 14, Th« external tibial 
15, The miueular branch of the external peroneal nerve. 18, The i 
lar bnnch of the seUtio nerre. P, Q, The posterior ti'oial aenre. 

The letters and other figures indicate minor nerrons fllainenti dif 
Iribnted to the Tarious muscles and the skin. 



PLATE DL 

THE SKIN. 

Fig. 1. A penpiraitory Tube and GUmd. 1, 1, The contorted portion of 
the tube that forms the gland. 2, 2, Two branches which unite to fbni 
the main duct of the gUnd. " 3, 3, The perspiratory tube. 4, The cntiele. 
6. Its colored portion. 6, The cutis yera, (true skin.) 7, 7, Fat Tendlee, 
in which the gland is imbedded. 

Fig. 2. A PtgnOa ^ tha Skin, |, I, Two papille, foVmed of an artery 
Teii., and nerre. 2, 2, 2, 2, Nerves forming a loop in the papille. 3, 8, Ar- 
teries of the papillflB. 4, 4, Veins of the papillae. 5, 5, ▲ net-work of 
arteries, veins, and nerves. 6, 6, Nerves of the skin. 8, 8, Arteries of 
the skin. 7» 7» Veins of the skin. 

Fig. 3. A Batr, and its OO-Olands. I, I, The hair. 2, 2, The sheath 
of the h»ir. 3, Oil-glands that surround the bulb of the hair, the duets of 
which open into the sheath of the hair, (2, 2.) 

Fig. 4. A Section of the Skin. 1, 1, The cuticle. 2, 2, lU colored por- 
tion. 3, S, The papillary layer. 4, 4, A net-work of arteries, veins, and 
nerves, upon the upper surface of the cutis vera. 6, 6, 6, 5, The cutis 
vera, (true skin.) 6, 6, 6, Hairs that originate in the cutis vera. 7, 7, 7, Oil- 
glands, the ducts of which connect with the sheath of the hair. 8, 8, 8 8, 
8^ 8, 8, 8, Perapiratoiy glands and their ducts. 9, 9, 9» 9, 9, Nerves of the 
skin 10, 10, 10, 10, 10, Arteries of the s^n. II, U, 11, 11, 11, Veins of 
the skin. 12, 12, 12, 12, PapillsD, or ridges of the skin. 



PLAXS 7L 

AK ANTBRO-^POaiESIOB SKOnOHr Qf TIHB BVB. 

Fig. 1. 1, 1, The sclerotic coat. 2, 2, The cornea. 8, 8, The choroid 
eoat. 4, 4, The retina. ^, 6, The iris. 6,8, The posleiier chamber of 
the eye that contains the aqueous humor. 7» 7» The anterior ohaaber. 
8, 8, The pupil. 9, The crystalline humor. 10, 10, The vitraoos human. 
11, The optic nerve. 12, A representatiott of a pen. 18, An inverted 
image of the pen (12) on the retina. 14, 14, A canal evifovBdiag Hm 
ttystaUlae humor. 15« 18, The bevelled juneken of tho ««aMi and teto- 
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rotie eoati. ▲, a perpendicular ra/of light from the pen. ' B, B, obliqut 
rays, that are refracted in passing through the humors of the eye. 

Fig. 2. A View of the External, Middle, and Internal Ear.* 1, 1, The ex- 
ternal ear. 2, The meatus anditorius exterous, (the tube that conneets 
with the middle ear.) 8, The membrana tympani, (drum of the ear.) 
S, 8, The tympanum, (middle ear.) 4, The malleus 6, The incus; 
8, The orbicularis. 7« The stapes, (stirrup-bone,) that connects with the 
Testibule of the internal ear. 9, 9, (4, 5, 6, 7, The amaU bones of the mid- 
dle ear,) 10, 11, 12, The aemieireular canals. 13, 13, The eochlea. 
14, The auditory nerre. 15, The division of the auditory nerve to the 
semicircular canals. 16, The division to the cochlea. 17, 17» The 
Busta<Aiaa ittbe. 18, The chorda tympani nerve. 19, The seventh pair 
(fkcial) nerve. 20, The styloid process of the temporal bone. 21, 21. 
21, 21, 21, The petrous or hard portion of the temporal bone, in which 
the parte Of the middle and internal ear are aitoated. 



A LIST OF BOOKS 



rUBLIBBXD BT 



BENJAMIN B. MUSSEY AND COMPANy, 

VO. 29, COBHHUL, and 86, BBATTIE 8IBEST, B08T0V. 



MUSIC BOOKS. 



THE MODERN HAEP, 

Or, BOSTON SACKED MELODIST. —A CoUectum cf 
Church Music, comprising, in addition to many of the most Popnlaf 
Tones in common use, a great rariely of new and original Tnnes^ 
Sentences, Chants, Motets, and Anthems, adapted to Socdal and 
Religious Worship, Societies, Singing Schools, &c. By Edward 
L. White and Jomsf E. Gould. 

This Book, in the short space of tweWe months, has passed through 
no less than sixteen editions, and is now used in all the best Choirs and 
Societies in New England, and is universally considered as one of the 
best books of Church Music now in use. 

" So far as we hare been able to ezflmine this woik, we should Judge 
It to be superior to any modem work that we have seen." — ShotAtgam 
DmocraL 

<* In bringing this work before the public, no time or puns have been 
spared to render it not only a popular, but a useful Collection. More 
Chan the usual number of new Tunes occupy a space in it and most of 
tbis new Music is of a high character, and possesses the true attributes 
of Church Music. There is also to be found an unusual number of 
Sentences, Select Pieces, Chants, &c., suitable for the opening and closing 
of divine worship, among which the entire service of the Protestant 
Episcopal Church is given in the order of performance. 

** The whole Collection is judiciously arranged, and will undoubtedly 
ake a rank seconl to none of tht numerous publications of Church 
ilusie now is us&* ^Atia». 



" This Book is composed mostly of Music new tt> the American public 
and .embraces every variety of metre now in use, with nnmerons Bea- 
tences, Chants, Motets, and Anthems, suited to particular joccasions.**- 
Salem Observer 

[Extract ^ a LMer from Beo. M. K. (Jross^ of Falnui% Hots.] 

" I am free to acknowledge that I have been very highly gratified with 
the musical taste and talent exhibited by the authors. It seems to me 
that a lai^er proportion than is usual in books of this kind, will be found 
suitable and edifying for common choirs and congregations. The selec- 
tion of words, set to the Music, is very chaste, and well adapted to devo- 
tional purposes ; which gives an additional interest to the work. I am 
happy to learn that it is soon to be introduced in our own congregation.* 

M. K CROSS 



THE OPEM CHORUS BOOK, 

Consisting of Trioe, Quartets, Quintets, Solos, and Chorusea, 
selected and arranged from the most popular Operas of Von Weber, 
Rossini, Meyerbeer, Bellini, Benedict, Donizetti, Mercadante, 
Auber, Balfe, Verdi, and Bishop. By Edwabd L. White and 
JoEQY £. Gould. 

[ Wk select the foUowing from numerous Notices of this Work 

" Salbm, Notbmbes iBT, 1847. 

" Mb. B. B. Musset — Dbab Sib — I have examined the new publica- 
tion which has latelv come from your press, called the ' Opeba Chobus 
Book,* and do not nesitate to commend its design and execution. The 
Selections are well made and well arranged, and are, almost all of them, 
ecms of high musical value. The field from which they were gathered, 
has not, until now, been explored. It is rich in fruits, and it is to be 
hoped, that such success may attend this first gathering, as to induce the 
reapers again to try the sickle.'' 

Your friend and servant, ^ ^ OLIVER. 

** On every pase there is evidence of much patience, care, and industry, 
on the part of we Editors, and we question if among all the volumes 
of Secular Music that have been published in this country, there will t>e 
found one that has more real claims to tbe admiration dT the musical 
public than this. The Work abounds in Uiose delicious gems of tht 
Opera, any one of which is beautiful enough to te mpt our readers to 
the purchase of the whole collection." — Boston Dcnly Whig, 

[Fhm Thomas Power, Esq.] 

** Boston, Dec. 29th, 1847. 

** OEVTLBMEif, — Having examined, with some care, the *Opbbi 
Chobus Book,* of which yon are the publishers, I cheerfully give yott 
ny opinion of its particular merits. As the study and practice' of 



Reeiilar Fart Marie hu been punned with increased seal and 
whliiB a few jean, it has been a leading object to find accessible Bdrwoh 
Md w*nkt of a good character. The practice of the old standai^ Gleet, 
howoTor excelient, has lost its noTelty, and some of its interest A 
higher grade of compositions has been required ; and the grac^nl aad 
charming choruses or the modem Opera have given an increasing desire 
for that class of compositions. 

** In selecting from the standard works of tlie daj, a knowledge of 
the reqi'i'^emcnts of performers, and a good judgment as to what shoD 
tMftt these requirements, were imperatiye. The collection of the Ofeka 
CHosim Book has been made with good dUeretion, combining what ii 
fai adysnee of the cnirent standard, and, at the same time, affording to 
■ocial parties, for whicfa it seems to be panicnlarl j prepaied, the eaay 
fueaiii of. ttudying gems of some of the best masten. 

*^ Whatever motive of ambition or interest suggested the idea of tfaii 
Collection, the Book is exactly what is wanted at this time ; and it will 
be taken as a favor to the musical public, inasmuch as it cannot fail to 
be a great acquisition for praetioe, and a means of creating a bettet 
taste. A book got at with such good properties, cannot fai! to be well 
leceiyed.'' Bespectfullj youn, 

THOMAS FOWBK. 



THE TTROLIEN LYRE, 

A Glee Book, consisting of easy pieces, arranged mostly At 
Soprano Alto, Tenor, and Bass Voices, with and without IHaoo 
Forte A^eompanimeiitB, comprising a complete collection of SoUmi 
Duets, Tiios, Quartets, Qaintets, Chorases, &c., for the use of 
Societies, Schools, Clubs, Choirs, and the Social Cirde. By 
Edward L. White and John £. Gould. 

The sale which this Work has already met, is evidence that its merla 
are well known to the public; but we extract the following from ** Tfn 
World of Mutic :^ — * It contains many subjects from different popular 
Operas, very beautifully elabo*iited, among which we recognize many 
gems of melody from Rossint, Anber, Bellini, Balfe, &c Also some 
sterling Glee compositions from Bishop, Spofforth, Danby, Ac, and a 
large number of those Tyrolien melodies which Malibran and the * Rainer 
Family ' used to electrify their hearers. The Work will not only Ite a 
feasant social companion, but will be found extremely useful for Choif% 
Sduwls, ftc** 

" It is a lai^ and well executed volume of two hundred aad thirty 
pages, containing easy pieces, arranged mostly for Soprano, Alto, Tenor, 
ana Bass Voices, with and without Piano-Forte Accompaniments, 
comprising a complete Collection of Solos, Duets, Trios, QuArtcts, 

gnintets. Choruses, &c. The names of Edward L. Whitb and Joiw 
. Gould, by whom the Muric is composed, selected, and ainuiget^ 
b a suiBcie&t reoommeadation of its exceUenee.'* -* Olive Aroncft. 



THE BOSTON MELODEON, VOL-. I. 

A Collection of Secular Melodies, consisting of Songs, Glesi^ 
Bounds, Catches, &c., inciading manj* of the most popuifur Piecaf 
of the daj* ; arranged and harmonized for Four Voicea. By Ed* 
WABD L. White. 



THE BOSTON MELODEON, VOL. H. 

A Collection of Secular Melodies, consisting of Songs, Glttea^ 
Ronnda, Catches, &c., including many of the most popular piecef 
of the dsjf arranged and harmoniJEed for four TQices, voL 2, bj £ 
L. White, 

The above Books have been before the public some two jears, during 
which time, more than 23,000 of them have been sold, and their repo- 
tadott is too well known to require any commendation. 



TliE WREATH OF SCHOOL SONGS, 

Connsdng of Songs, H^rmns, Imd Chants, with appropriate MaaCf 
lesigned for the use of Common Schools, Seminaries, &c. To whi<;h 
ire added the Elements of Vocal Music, arranged according to 
ihe Pesialozzian System of Instruction; with numerous Exercises, 
tntcnded to supersede (in part) the necessity of the Black-board. 
By Edward L. Whits and John E. Gould. 

**ThiB Work is just the thing for Schools, Juvenile Concerts, &«.)' 
consisting of Songs, HvmnS, and Chants, with appropriate Music, de- 
signed for the use of (jommon Schools, Seminaries, &c., to which is 
prefixed the elements of Vocal Music. In many of the Public Schools 
out of the city, as well as in. Music has recently constituted a part of 
the studies of' the pupils. This we are glad to see, as many advantages 
may be derived from such a course. And the experiments, as yet have 
proved quite satisfactory. For such purposes, we have seen no better 
work than the *Wbeath ojt School Somos.'** — OUve Branch. 

'^WnExrn or School SoHoa.**— " The above is the title of a 
Iffew Music Book, just from the press, and is peculiarly calculated to 
mterest the young 8in2er and mske him acquainted with the Elements 
Of Music** — Eastern J/otl 

*^ It is a diarming litde tolunM^ and we ffaogsnmand U to aU who ha^ 
lHBiUies." — SigmiL 



BAKER'S ELEMENTARY MUSIC BOOK, 

Comprising a varietj of Songs, Ilymns, Chants, &c. Designed 
for the use of Public and Private Schools. By Benjamin F. 
Baker. 

« This little Work is designed for Children, as its title indicates. Mb. 
Bakeb is an accomplished and sacccssful Teacher of Music in our 
Public Schools ; and Uls experience iii teaching Children to sing, has 
enabled him to prepare a work adapted to their wants. The introduo- 
toi7 part is simple and comprehensive ; and, in the hands of a eood 
teacher, cannot rail to lead the learner to a tliorongh knowledge of the 
science of Music. The Songs are for the most part Uvely and interesting, 
containing just and mord sentiments; and the Music is admirably 
adapted to them. We commend it to the attention of all those interested 
in school education." — Atlas, 

** The fiook is prepared with knowledge and judgment, and is admi- 
rablj adapted to the purposes for which it is designed ; and our Com- 
mittee, wisely regarding the interest of our Children, have authorized 
its use in those Schools of which Ms. Bakes has the care." — MarcatitiU 
Journal, 

** We have examined this Work, and do not hesitate to recommend it 
to all who are desirous of obtaining a useful book. The Elements of 
Music are arrano^ in the most natural and convenient order for the 
use of Singing Schools and Private Classes. After a few Introductory 
Remarks, the Scale is introduced to the learner, and explained in the 
nathor's peculiarly plain and happv styfo- Next in order is the Staff, 
Clefs, Notes, Bests, &c. The whole Work is regularly laid out in the 
most comprehensive form, illustrated with appropriate Remarks and 
Examples. The Examples on the transposition of the s^e, are the 
most plain and the easiest for the pupil to understand of any we have 
ever seen. The Book also contains about one hundred and twenty 
pages of Music, * designed for the use of Public and Private Schools.' 
Teachers of Music will find this a very useful text-book, as it will enable 
them to go through with the Elementary department of instruction ia 
one half of the time which it usually requires. — World of MuMic 



THE SABBATH SCHOOL LUTE ; 

A Selection of H3rmn8 and appropriate Melodies, adapted to the 
irants of Sabbath Schools and Social Meetings. By E. L. Whits 
ind J. E. Gould, authors of the ** Modem Harp^" ^ TyrolieB 
Lyre," *< Wreath of Scbool SoDgs," <* Opera Chorus Book," 
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